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V: 

t.  QtiunU  This*  data  haa  been  praparao  Cor  the  purpoae  of  providing  Information  concerning  the  Navy  Research*  Development,  Test 
and  Evaluation  Program.  Section  l  (Descriptive  Summaries)  provides  narrative  information  on  all  Navy  RDT4E  program  elements  and 
projects  for  which  funds  are  requested  In  FT  1984.  This  section  also  includes  Descriptive  Summaries  for  program  elements  for 
which  funds  w«r*  requested  In  FY  1983  and  which  are  now  not  funded  In  FY  1984  due  to  program  cancellation  or  daferral.  Where 
applicable.  Descriptive  Summaries  Include,  In  addition  to  RDT4R  funds,  related  procurement  costa  and  quantities,  and  related  fund* 
for  HI liter?  Construction  efforts,  4  Teat  and  Evaluation  Section  le  provided  for  all  major  weapon  systems.  Section  11  provides 
lnforaation  with  rugard  to  construction  at  Navy,  RDT4E  facilltieej^^ 

2.  Comparison  of  FY  1982  and  FY  1983  Pats.  A  direct  comparison  of  FY  1982  and  FY  1983  data  In  the  Program  Element  Descriptive 
Sue  merles  da te3  February  ~1982  will  r  eve  si  some  significant  differences.  Specific  explanations  are  eet  forth  In  each  Descriptive 
Summary,  however,  most  of  the  dlfferencee  are  attributable  tc  the  following  factors: 

a.  FY  1983  reductions/ increases  as  a  result  of  Congressional  action  on  the  appropriation. 

b.  FY  1982  funding  changes  subsequent  to  October  l,  1981,  Including  Navy  KDTfcE  raprogrammlng  actions. 

3,  Relationship  of  Ft  1984  Budget  Structure  to  the  FY  1983  ludget  Approvad  by  Congress.  The  following  table  provides  a  list  of 
program  elemants  which  do  not  '.ppaar  on  the  Rase  for  Re  programming  Actions  (DO  141 4)  for  the  Navy  RUT4E  appropriation  which  was 
prepared  pursuant  to  final  Congressional  action  on  the  FY  1983  DOD  budget  Submleeelon  to  Congress. 


PROGRAM  ELEMENT 

jjjjjjjj*  Activity  2,  Advanced  Techno  logy  Development 

63712N  Advanced  Modular  Component  Demonstration 
63739N  Personnel  Productivity 

Pudge t  Activity  3,  Strategic  Programs 
JjlJiS  WHCCs  Information  System  Hodernlsatlon 

ludgmt  Activity  4,  Tactical  Programs 
^3256N  Joint  Services  Advanced  Vertical  Lift  Aircraft 


63512N  Catapults 

63516N  Radar  Surveillance  Equipment 
63S49N  Link  Cedar 

64252N  Aircraft  Propulsion  (Engineering) 

84308N  Unk  Ash 

M355N  Vertical  Launch  Anti-Submarine  Rocket 

64363N  Shipboard  Phyelcal  Security  (Engineering) 
64578N  Unk  Birch 

64704N  Oceanographic  Inst rumen tat Inn  Support 
64725N  Regional  Tactical  Surveillance 

24136N  F/A-18  Squadrons 


REMARKS 


New  program  proposed  for  FY  1984. 
New  program  proposed  for  FY  1984. 


New  program  proposed  for  FY  1984. 


New  Advanced  Development  program  element  for  Project  W1425, 
Joint  Services  Advanced  Vertical  Lift  Aircraft,  previously 
included  In  P.l.  64262N. 

New  progr^  proposed  for  FY  1984. 

New  program  proposod  for  PY  1984. 

New  program  proposed  for  FY  1984. 

New  program  proposed  for  FY  1984, 

New  program  proposed  for  FY  1984, 

Haw  program  element  for  Project  SI 904,  Vertical  Launch  ASROC, 
pravloualy  included  in  P.E,  643S3N, 

New  program  proposmd  for  FY  1984. 

N;w  program  pr^poe..-  for  ?Y  1984. 

New  program  proposmd  for  FY  1984. 

New  program  started  by  below  threshold  new  atart  notification 
In  1983. 

New  program  elament  for  effort  transitioning  f re*  Engineering 
Development  (F.B.  64263N)  in  FY  1984. 


f 


2560 IN  High  Spaad  Antl-tadUtion  niaill.  laproveaant 


Haw  prograa  alaaant  for  affort  pravtoualy  fundad  In  P.S. 
6«60H  In  n  W«3. 


Mat  Activity  3.  and  Caaggltatlgw 

31303N  Plaid  Operation  Intelligence  Of  flea 


Hew  program  propoiid  for  FT  1984a 


*•  Claaalflcatlon.  ClaaalUad  inloraatlon  la  Identified  by  uae  of  braekete  1  |. 


DEPARTMENT  OF  DEFENSE,  MILITARY 
RDTfcE,  NAVY 
CONTENTS 

SECTION  I  -  DESCRIPTIVE  SUjjjARIES 


BUDGET  ACTIVITY 
ELEMENT  TITLE 

SUB-ELEMENT  OR  PROJECT  TITLE 


TECHNOLOGY  BASE 


IN-HOUSE  INDEPENDENT  LABORATORY  RESEARCH - 

DEFENSE  RESEARCH  SCIENCES - 

AIRCRAFT  TECHNOLOGY - 

MISSILE  PROPULSION  TECHNOLOGY - - 

STRIKE  WARFARE  WEA^OWIY  TECHNOLOGY - 

NUCLEAR  PROPULSION  TECHNOLOGY - 

SHIPS,  SUBMARINES,  AND  BOATS  TECHNOLOGY - 

UNDERSEA  WARFARE  WEAPONRY  TECHNOLOGY - 

UNDERSEA  TARGET  SURVEILLANCE - 

SURFACE /AERO SPACE  TARGET  SURVEILLANCE - 

COMMAND  AND  CONTROL  TECHNOLOGY - 

COUNTERMEASURES  TECHNOLOGY - 

HIGH  ENERGY  LASER  TECHNOLOGY - 

HUMAN  FACTORS  AND  SIMULATION  TECHNOLOGY - 

BIOMEDICAL  TECHNOLOGY - 

OCEAN  AND  ATMOSPHERIC  SUPPORT  TECHNOLOGY - 

LOGISTICS  TECHNOLOGY - 

MATERIALS  TECHNOLOGY - \ — 

ELECTRONIC  DEVICE  TECHNOLOGY - 4— 

PERSONNEL  AND  TRAINING  TECHNOLOGY - — 

CHEMICAL,  BIOLOGICAL  AMD  RADIOLOGICAL  DEFENSE  TECHNOLOGY- 

ENERGY  AND  ENVIRONMENTAL  PROTECTION  TECHNOLOGY - 

LABORATORY  INDEPENDENT  EXPLORATORY  DEVELOPMENT - 

DIP  —■ >  ENERGY  TECHNOLOGY - 


ADVANCED  TECHNOLOGY  DEVELOPMENT 


AVIONICS - 

ENVIRONMENTAL  APPLICATIONS - 

ADVANCED  MRCRAFT  PROPULSION  SYSTEMS - 

AIRBORNE  LIFE  SUPPORT  SYSTEM - 

ADVANCED  AIRCRAFT  SUBSYSTEMS - 

AIRCRAFT  SYSTEMS  (ADVANCED) - - - 

ELECTROMAGNETIC  RADIATION  SOURCE  ELIMINATION  SYSTEM  TECHNOLOGY- 

ADVANCED  AIR  LAUNCHED  AIR-TO-SURFACE  MISSILE  SYSTEMS - 

AIR-TO-AIR  MISSILE  TECHNOLOGY  DEMONSTRATION - 

SHIP  PROPULSION  SYSTEM  (ADVANCED) - 

ADVANCED  COMPUTER  TECHNOLOGY - 

ELECTRIC  DRIVE - 

SURFACE  LAUNCHED  MUNITIONS - 


iil 


BUDGET  ACTIVITY 

element  title 

SUB-ELEMENT  OR  PROJECT  TITLE 


Rage  No. 


63654N  JOINT  SERVICE  EXPLOSIVE  ORDNANCE  DISPOSAL  DEVELOPHENT  (ADVANCED) - 

63701N  HUMAN  FACTORS  ENGINEERING  DEVELOPMENT - 

63V04N  OCEANOGRAPHIC  INSTRUMENTATION  DEVELOPMENT - - - 

63706N  MEDICAL  DEVELOPMENT  (ADVANCED) - 

63707N  MANPOvTER  CONTROL  SYSTEMS  DEVELOPMENT - - - 

63709N  ADVANCED  MARINE  BIOLOCI CAL  SYSTEMS - 

637 12N  ADVANCED  MODULAR  COMPONENT  DEMONSTRATION - - - 

6371 3N  OCEAN  ENGINEERING  TECHNOLOGY  DEVELOPMENT - 

63/ 2 ON  EDUCATION  AND  TRAINING - 

6372 IN  ENVIRONMENTAL  PROTECTION - 

637 2 2N  NAVAL  SPECIAL  WARFARE - 

63727N  NAVAL  TECHNICAL  INFORMATION  PRESENTATION  SYSTEM - 

637 28N  MANUFACTURING  TECHNOLOGY - 

63732M  MARINE  CORPS  ADVANCED  MANPOWER  TRAINING  SYSTEMS - 

637 33N  TRAINING  DEVICES  TECHNOLOGY - 

63/39N  PERSONNEL  PRODUCTIVITY - - - 

63/06N  AIRBORNE  ELECTROMAGNETIC  AND  OPTICAL  SYSTEMS  (ADVANCED) - 


STRATEGIC  PROCRAMS 


11 22  IN  FLEET  BALLISTIC  MISSILE  SYSTEM -  352 

II224N  SSBN  SECURITY  PROGRAM -  35. 

1 1  AO  IN  EXTREMELY  IOW  FREQUENCY  COMMUNICATIONS - 382 

11A02N  NAVY  n.lATtJJC  COMMUNICATIONS - 386 

I2A27N  NAVAL  SPACL  SURVEILLANCE  SYSTEM -  393 

331 3 IN  MINIMUM  ESSENTIAL  EMERGENCY  OOltHJNICATlONS  NETWORK - 395 

331 52N  WWHCCS  INFORMATION  SYSTEM  MODERNIZATION -  397 

63371N  TRIDENT  II -  398 

6J588N  SSBN  SUBSYSTEM  TECHNOLOGY  PROCRAM -  AOA 

6373'N  WWHCCS  ARCHITECTURE  SUPPORT -  407 

65856N  STRATEGIC  TECHNICAL  SUPPORT -  409 


TACTICAL  PROGRAMS 

241 34N  A-6  SQUADRONS - 

24136N  F/A-18  SQUADRONS - 

24152N  EARLY  WARNING  AIRCRAFT  SQUADRONS - 

24161N  AVIATION  SUPPORT  CARRIER  AIR  WING- 

24  163N  FLEET  TELECOMMUNICATIONS  (TACTICAL) 

24281N  SUBMARINES - - - 

24304N  MINES  AND  MINE  SUPPORT - 

2431 IN  UNDERSEA  SURVEILLANCE  SYSTEMS - 

24313N  SURVEILLANCE  TOWED  ARRAY  SENSOR - 

2457 IN  SPECIAL  PROJECTS - 

24573N  NAVY  COVER  AND  DECEPTION  PROGRAM - 


—  413 

—  415 

—  418 

—  420 

—  423 

—  42a 

—  431 

—  433 

—  438 

—  440 

—  444 


BUDGET  ACTIVITY 
ELEMENT  TITLE 

S  UK -ELEMENT  OB  PROJECT  TITI  K 


ELECTRON  1C  WARFARE  SUPPORT - — - 

COUNTER  COMMAND  CONTROL  (XNtRMCATIONS  DEVELOPMENT - 

HIGH  SPEED  ANT  I -RADIATION  MISSILE  IMPROVEMENT - - 

JOINT  TACTICAL  INFORMATION  DISTRIBUTION  SYSTEM - 

ANT  I -SUBMARINE  WARFARE  COMBAT  SYSTEM  INTEGRATION - 

SURFACE  SHIP  SONAR  MODERNIZATION - 

AN/SQR-18  TACTICAL  TOWED  ARRAY  SONAR - 

AIRCRAFT  EQUIPMENT  RELIABILITY  AND  MAINTAINABILITY  IMPROVEMENT  PROCRAM - 

SUBMARINE  SILENCING - 

MODULAR  GLIDE  WEAPON  IMPROVEMENT  PROGRAM - 

LABORATORY  FLEET  SUPPORT - 

AIRCRAFT  PROPULSION  EVALUATION-GENERAL - 

AIRCRAFT  FLICHT  TEST  GENERAL - 

F-I4A - 

TACTICAL  INTELLIGENCE  PROCESSING  8UPPORT - - - 

ELECTRONIC  WARFARE  COUNTER  RESPONSE - 

OPERATIONAL  REACTOR  DEVELOPMENT - 

NARINE  CORPS  TSLBCOWUNICATXOHS - 

KARINE  CORPS  GROUND  COMEAT/SUPPORTING  ARMS  (OPERATIONAL  SYSTEMS) - 

MARINE  CORPS  COMBAT  SERVICES  SUPPORT  (OPERATIONAL  SYSTEMS) - 

MARINE  CORPS  INTELLIGENCE /ELECTRONIC  WARFARE  SYSTEMS  (OPERATIONAL  SY STEMS )- 
MARINE  CORPS  OMMAND/CONTROL/<XNN«JNICATIONS  SYSTEMS  (OPERATIONAL  SYSTEMS)- 

MARINE  CORPS  TECHNICAL  SUPPORT  OP  COMttND  AND  CONTROL  SYSTEMS - 

CRUISE  MISSILE - 

TR I -SERVICE  JOINT  TACTICAL  COtMJNICATIONS  PROGRAM  (TRITAC),  MARINE  CORPS - 

TRI-SERVICE  JOINT  TACTICAL  OOtMMICATtONS  PROCRAM  (TRITAC),  NAVY - 

AIRBORNE  ELECTRONIC  WARFARE  EQUIPMENT - 

UNDERGRADUATE  JET  FLIGHT  TRAINING  SYSTEM  (VTXTS) - 

AIRBORNE  INFRARED  COUNTERMEASURES - 

TACTICAL  COMMAND  AND  CONTROL  COMMUNICATIONS  COUNTERMEASURES - 

ADVANCED  AIRCRAFT  ARMAMENT  SYSTEM - - - 

LIFT  PAN  DEVELOPMENT - 

AIRCRAFT  CARRIER  ANTI-SUBMARINE  WARFARE  MODULE - 

AIR  ANTI-SUBMARINE  WARFARE - 

JOINT  SERVICES  ADVANCED  VERTICAL  LIFT  AIRCRAFT  (JVE) - 

A-6E  SHORT  TAKE-OFF  AND  LANDING  DEMONSTRATOR - 

ACOUSTIC  SEARCH  SENSORS  (ADVANCED) - - - 

AIRBORNE  MINE  COUNTERMEASURES - 

TACTICAL  AIR  RECONNAISSANCE - 

AIRCRAFT  SURVIVABILITY  AND  VULNERABILITY - 

COMBAT  IDENTIFICATION  ST STEM - 

IMAGING  INFRARED  MAVERICK - 

RETRACT  YELLOW - - 

ARMY /NAVY  SURFACE-TO-AIR  MISSILE  TECHNOLOGY - 

SUBMARINE  ANTI-SUBMARINE  WARFARE  STANDOFF  WEAPON - 


* 

* 


BUDGET  ACTIVITY 
ELEMENT  TITLE 

SUB-ELEMENT  FROJBCT  TITLE 


AIR-LAUNCHED  TOMAHAWK - 

BATTLE  GTOUP  ANTI-AIR  WARFARE  COORDINATION - 

REACTOR  PROPULSION  PLANTS - - 

SURFACE  MINE  COUNTERMEASURES - 

SUBMARINE  SOt'AR  DEVELOPMENTS  (ADVAKCED) - 

SURFACE  SHIP  TORPEDO  0R73NSB - 

SHIPBOARD  INFORMATION  TRANSFER - 

CATAPULTS - 

SHIPBOARD  SYSTEM  COMPONENT  DEVELOPMENT - 

SHIPBOARD  DAMAGE  CONTROL - 

ADVANCED  IDENTIFICATION  TECHNIQUES - 

RADAR  SURVEILLANCE  EQUIPMENT - 

ADVANCED  CO*t!AHD  DATA  SYSTEMS - 

ADVANCED  SUBMARINE  SUPPORT  RQUIPHSNT  PROCRAM - 

PILOT  FISH - 

NON  ACOUSTIC  ANTI-SUBMARINE  WARFARE - 

ADVANCED  ANTI-SUBMARINE  WARFARE  TARGET - 

SHIP  SYSTEMS  ENGINEERING  STANDARDS - - - 

RETRACT  SILVER - 

RETRACT  ..HIRE - 

LINK  CEDAR - 

SURFACE  ANTI-SUBMARINE  WARFARE - - - 

WIDE  APERTURE  ARRAY  (ADVANCED) - 

SUBMARINES  (ADVANCED) - - - 

SUBMARINE  TACTICAL  WARFARE  SYSTEMS  (ADVANCED) - 

SHIP  DEVELOPMENT  (ADVANCED) - 

AMPHIBIOUS  ASSAULT  CRAFT - 

COMBAT  SYSTIM  ARCHITECTURE - 

ATTACK  SUBMARINE  DSVfclOFtSNT - 

ADVANCED  NUCLEAR  REACTOR  COMPONENTS  AND  SYSTEMS  DEVELOPMENT - 

SHIPBOARD  PHYSICAL  SECURITY - 

CHAU  EAGLE - 

AAW/A1C  NUCLEAR  PROPULSION  PLANT - 

D2W  NUCLEAR  PROPULSION  REACTOR - 

COHEAT  SYSTEM  INTEGRATION - 

DDG-5I - 

HIKE  DEVELOPMENT - 

ADVANCED  LIGHTWEIGHT  TORPEDO  ( ADVANCE i)) - 

MARINE  CORPS  ASSAULT  VEHICLES - 

TACTICAL  NUCLEAR  DEVELOPMENT - 

MARINE  CORPS  GROUND  CON BAT /SUPPORT INC  ARMS  SYSTEMS  (ADVANCED) - 

OCEAN  ENGINEERING  SYSTEMS  DEVELOPMENT - - - 

ANTI-SUBMARINE  WARFARE  SIGNAL  PROCESSING - 


4 
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CONTENTS 

BUDGET  ACTIVITY 
ELEMENT  TITLE 

SUfl-RLEMENl  OH  PROJECT  TITLE 

Hf  lk\« 


6371  IN 
63717N 
63719N 
63724K 
63725N 
63726N 
63729M 
6373QM 
63731M 
6373AN 
637368 
63737N 
61763N 
63784N 
63785N 
C  3787N 
637868 
64203N 
6421  IN 
64212N 
642138 
64214N 
6s  2 1 SN 
64217N 
642 1 88 
64219N 
64220N 
64221N 
64225N 
64226N 
64227N 
64228N 
64252N 
6425SN 
64260N 
64261N 
64264N 
642668 
64267N 
642688 
64301N 
643038 
64306N 
64307N 
643088 
643148 


FLEET  TACTIC A-  DEVELOPMENT  AND  EVALUATION  PROGRAM - 

CCMHA8D  AMD  CONTROL  SYSTEMS  (ADVANCED) - 

CONTAINER  OFFLOADING  AND  TRANSFER  SYSTEM - 

NAVY  ENERGY  PROGRAM  (ADVANCED) - 

FACILITIES  IMPROVEMENT - 

MERCHANT  SHIP  NAVAL  AUQCNTATION  PROGRAM - - 

MARINE  CORPS  COMBAT  SERVICES  SUPPORT  (ADVANCED) - 

MARINE  CORPS  INTELLIGENCE /ELECTRONIC  WARFARE  SYSTEM  (ADVANCED) - 

MARINE  CORPS  COWiAHD/CONTROL/CTNtlUNICATIONS  SYSTEMS  (ADVANCED) - 

CHALK  CORAL - 

STRIKE  WARFARE  TECHNOLOGY - 

INTEGRATED  TACT 7 CAL  SURVtILLAI!CE  SYSTEM - 

anti-submarine  WARFARE  SUE VF  G  LANCE - 

IONG  RAM®  ACOUSTIC  PROPAGATION - 

SPECIAL  PROCESSES - - 

DEPLOYABLE  SURVEILLANCE  SYSTEMS - 

AVIONICS  DEVELO?MKNT - 

AIRCRAFT  IDENTIFICATION  MONITORING  SYSTKM/A1R  TRAFFIC  CONTROL  RADAR  BRACON/MARK  XII - 

LIGHT  AIRBORNE  MULTI-PURPOSE  SYSTEM  WC  III - 

HELICOPTER  DEVELOPMENT - 

AV-8B  (ENGINEERING) - - 

SUPPORT  EQUIPMENT - 

S-3  WEAPON  SYSTEM  IMPROVEMENT  PROGRAM - 

ENVIRONMENTAL  SYSTEMS - 

AIRBORNE  ANTI-SUBMARINE  WARFARE  DEVELOPMENT* - 

AIRCRAFT  INFRARED  SIGNATURE  SUPPRESSION - 

P-3  MODERNIZATION  PROGRAM - 

ADVANCED  RADAR  WARNING - - - 

ADVANCED  SELF  PROTECTION  SYSTEMS - 

HARPOON  MODIFICATIONS - 

SH-60  CARRIER  VARIANT - 

AIRCRAFT  PROPULSION  (ENGINEERING) - 

AIR  ELECTRONIC  WARFARE - 

CH/MH-53K - - - 

ACOUSTIC  SEARCH  SENSORS  (ENGINEERING) - 

LIFE  SUPFORT  EQUIPMENT - - 

ADVANCED  SIGNAL  PROCESSOR - 

AIRCRAFT  ENGINE  COMPONENT  IMPROVEMENT  PROGRAM - 

KK-92  FIRE  CONTROL  SYSTEM - 

AEGIS  AREA  AIR  DEFENSE - 

PENGUIN  COMEAT  SYSTEM  DEVELOPMENT - 

CC-47  PRODUCT  IMPROVEMENT - 

ADVANCED  ICDIUH  RANGE  AIR-TO-AIR  Mi.  iLE - 


vii 


(7 


BUDGET  ACTIVITY 
ELEMENT  TITLE 

SUB-ELEMENT  0*  PROJECT  TITLE 


SURFACE  LAUNCHED  WEAPONRY,  SHIP  SYSTEMS - 

VERTICAL  LAUNCHING  SYSTEM - 

AIR-TO-AIR  MISSILE  SYSTEMS  ENGINEERING - 

VERTICAL  LAUNCH  ANTI-SUBMARINE  ROCKET - - - 

CLOSI  IN  WEAPON  SYSTEM  (PHALANX) - - - 

NATO  SEASPARROW - — - - - 

STANDARD  MISSILE-2  (K) - 

STANDARD  MISSILE  IMPROVEMENTS - 

5M  ROLLING  AIRFRAME  MISSILE  - 

SSN  688  CLASS  VERTICAL  'AUNCH  SYSTEM - - - 

NEW  THREAT  UPGRADE - — 

SUBMARINE  COMMUNICATIONS - - - - - 

SUBMARINE  SONAR  DEVELOPMENT  (ENGINEERING) - 

AIR  CONTROL  (ENGINEERING) - 

BR/CW  COUNTERMEASURES - 

ENHANCED  MODULAR  SIGNAL  PROCESSOR - 

RADAR  SURVEILLANCE  EQUIPMENT - 

COMMUNICATIONS  SYSTEMS - - - 

INTELLIGENCE  SYSTEMS - - 

SUBMARINE  SUPPORT  EQUIP*#WT  PROGRAM  (ENGINEERING) - — - 

SHIP  SURVIVABILITY - - - 

COMBAT  INFORMATION  CENTER  CONVERSION - 

SUBMARINE  ADVANCED  COMBAT  SYSTEM  (ENGINEERING) - 

SURFACE  ELECTRONIC  WARFARE - - 

SUBMARINE  (ENGINEERING) - \ - 

SUBMARINE  TACTICAL  WARFARE  SYSTEMS  (ENGINEERING) - 1 - 

SHIPBOARD  PHYSICAL  SECURITY  (ENGINEERING) - 

SHIP  SUBSYSTEM  DEVELOPMENT /LAND  RASED  TEST  SITE - - - 

SHIP HOARD  ELECTRONIC  WARFARE  («W)  IMPROVEMENTS - 

TACTICAL  EMBEDDED  COMPUTER  PROGRAM - 

AN/SQS-53C - 

INFLUENCE  MINE  COUNTERMEASURES - 

Him  DEVELOPMENT  (ENGINEERING) - 

NAVAL  GUNNERY  IMPROVEMENT - 

UNGUIDED  CONVENTIONAL  AIR  LAUNCHED  WEAPONS - 

CHEMICAL  WARFARE  WEAPONS - 

SEMI -ACTIVE  LASER  GUIDED  PROJECTILE/ELECTRO-OPTICS  SENSOR  DEVELOPMENT - — 

COMMON  BOMB  FUZE - 

ADVANCED  LIGHTWEIGHT  TORPEDO  (ENGINEERING)— - 

JOINT  SERVICE  EXPLOSIVE  ORDNANCE  DISPOSAL  DEVELOPMENT  (ENGINEERING) - 

MARINE  CORPS  ASSAULT  VEHICLES - 

MARINE  CORPS  GROUND  COMBAT/SUPPORTING  ARMS  SYSTEMS  (ENGINEERING)— - 


« 
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BUDGET  ACTIVITY 
ELEMENT  TITLE 

SUB-ELEMENT  OB  PROJECT  TITLE 


CONTENTS 


MK-48  ADVANCED  CAPABILITY  (ENGINEERING) - - - 

OCEANOGRAPHIC  INSTRUMENTATION  SUPPORT - - f - 

NAVY  ENERGY  PROGRAM  (ENGINEERING) - 

COMMAND  AND  CONTROL  SYSTEMS  (ENGINEERING) - 

TACTICAL  TOWED  ARRAY  SONAR - 

AIR  WARFARE  TRAINING  DEVICES - * - 

SURFACE  WARFARE  TRAIN INC  DEVICES - 

SUBMARINE  WARFARE  TRAINING  DEVICES - 

MARINE  CORPS  COM1AT  SERVICES  SUPPORT - - - 

MARINE  CORPS  INTELLIGENCE/EUCTRONIC  WARFARE  SYSTEMS  (ENGINEERING) 
NARINE  CORPS  COHiAHD/CONTROL/CO^UNICATlONS  SYSTEMS  ( ENGINEERING) - 

TACTICAL  AIR  OPERATION  CENTRAL- 1 985 - - - 

REGIONAL  TACTICAL  SURVEILLANCE - 

INTELLIGENCE  (ENGINEERING) - 

MEDICAL  DEVELOPMENT  (ENGINEERING) - 

JOINT  INTEROPERAllLITt  OF  TACTICAL  COMMAND  AND  CONTROL  SYSTEMS - 

JOINT  INTEROPERABILITY  OF  TACTICAL  COMMAND  AND  CONTROL  SYSTEMS - 

FLEET  TACTICAL  DEVELOPMENT  AND  EVALUATION - 

ELECTROMAGNETIC  SPECTRUM  MANAGEMENT - 

MANAGEMENT  AND  TECHNICAL  SUPPORT - — 

TACTICAL  ELECTRO  SUPPORT - 

CO#«ANO  AND  CONTROL  SURVEILLANCE  ANO  RECONNAISSANCE  SUPPORT - 

MARINE  CORPS  TACTICAL  EXPLOITATION  OP  NATIONAL  CAPABILITIES - 


INTELLIGENCE  AMD  COMfUNlCATlOKS 


FIELD  OPERATION  INTELLIGENCE  OFFICE - 

PRAIRIE  SCHOONER - 

TECHNICAL  RECONNAISSANCE  AND  SURVEILLANCE - 

SATELLITE  COMMUNICATION* - 

LONG  HAUL  COMMUNICATION* -DEFENSE  COMfUNlCATIONS  SYSTEMS — 

COMMUNICATIONS  SECURITY - - - 

SPECIAL  ACTIVITIES - 

ADVANCED  NAVIGATION  DEVELOPMENT - - 

NAVIGATION  SYSTEMS-— - 

EXTREMELY  HIGH  FREQUENCY  SATELLITE  COWUNICATtJNS - 

NAVSTAR  GLOBAL  POSITIONING  SYSTEM - 

COM4AND  AND  CONTROL  SYSTEMS  PLANNINC/ENCINEERING  SUPPORT - 


DEFENSE  WIDE  MISSION  SUPPORT 


WEATHER  SERVICE - *■- 

SECURITY  AND  INVESTIGATIVE  ACTIVITIES - •— 

DEFENSE  HETEOROLOG ICAL  SATELLITE  PROGRAM - 

RANGE  INSTRUMENTATION  AND  SYSTEMS  DEVELOPMENT- 
TARGETS  SYSTEMS  DKVKLOP*NT - 


CONTEXTS 

BUDCBT  ACTIVITY 
ELEMENT  TjtLE 

SUE-TLEMENT  0«  PROJECT  TITLE 

P«R*  No. 

6A703N  TRAIN1NC  AND  PEESONNEL  SYSTEM  DEVELOPMENT -  1169 

6A709N  JOINT  MANPOWER/ PERSONNEL  PEOTOTYPES -  117  3 

65151M  STUDIES  AND  ANALYSIS  SUPPOET,  MAE1NE  COWS - - -  ||75 

65152N  STUDIES  AND  ANALYSIS  SUPPORT,  NAVY -  1177 

65153H  MARINE  CORPS  OPERATIONS  ANALYSIS  CROUP  <MCOAC),  CENTER  Ft*  NAVAL  ANALYSES -  MB) 

651  SAN  CENTER  POE  NAVAL  ANALYSES,  NAVY -  UBS 

65156M  MARINE  CORPS  OPERATIONAL  TEST  AND  EVALUATION -  1 187 

65BOAN  TECHNICAL  INFORMATION  SERVICES -  MBS 

65852N  ATLANTIC  UNDERSEA  TEST  AND  EVALUATION  CENTER - - -  ))92 

6585AM  DEVELOP!® NT  CENTER  SUPPORT -  1194 

65857N  INTERNATIONAL  RESEARCH,  DEVELOPMENT.  TEST  AND  EVALUATION  SUPPORT - 1)96 

65859N  MOBILE  SEA  RANGE -  1194 

6586  IN  RDT6E  LABORATORY  AMD  FACILITIES  MANAGEMENT  SUPPORT -  1201 

65862N  RDTAE  INSTRUMENTATION  AMD  MATERIAL  SUPPORT -  1208 

63863N  ROUE  SHIP  AND  AIRCRAFT  SUPPORT -  121 A 

6586AN  TEST  AND  EVALUATION  SUPPORT- - - — - -  1217 

65865N  OPERATIONAL  TEST  AND  EVALUATION  CAPABILITY -  1222 

65870N  STRATEGIC  SYSTEMS  TEST  SUPPORT - 12?A 

65872N  PRODUCTIVITY  IMPROVEMENT - 1225 

65873N  LONG  RANGY  Pt-AHNIHC  SUPPORT -  1227 

SECTION  II 

CONSTRUCTION  AT  RDTAE, N  FACILITIES: 

MAJOR  IMPROVEMENTS  TO  AND  CONSTRUCTION  OP  GOVERNMENT -OWNED  FACILITIES  FUNDED  IT  RDTAE, NAVY  I 


MILITARY  CONSTRUCTION  PROJECT  DATA 
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SECTION  I 

RDT&E,N  DESCRIPTIVE  SUMMARIES 


ft  *.984  RDT4E  DESCEIPTIVI  SUWAtT 


Program  Element:  61152H  Title:  In-flouae  Independent  Laboratory  Research 

DoO  Ml  •■Ion  Am:  S10  -  Defapaa  Research  M|«t  Activity:  1-Technology  lata 

A.  (0)  RESOURCES  (PROJECT  LISTING):  (Pollers  In  Thousand*) 


Total 


Project 

PT  1982 

FT  198' 

FT  1984 

FT  1985 

Additional 

Estimated 

No.  Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Coat 

TOTAL  TO*  rtOCRAH  ELEMENT 

21, 539 

23.337 

24,436 

25,58* 

Continuing 

Continuing 

HR 0001 

Havy  Laboratorlaa 

839 

944 

976 

1,007 

Continuing 

Continuing 

M0001 

Nary  Laboratorlaa 

2,269 

2,488 

2,590 

2,668 

Continuing 

Continuing 

ZR0001 

In-Houaa  Laboratorlaa 

18. AM 

19,905 

20,870 

21,911 

Continuing 

Continuing 

Ai  thla  la  a  continuing  program,  tha  above  funding  prof  1  in  Includes  out-year  aacaiatlon  and  anconpaaaaa  all  work  and  development 
phaaaa  now  plannad  or  anticipated  through  Ft  1985  only* 

B.  (U)  BRIEF  DESCRIPTION  Of  ELEMENT  AMD  MISSION  NEED:  In -house  Independent  laboratory  raanarch  provide*  tha  principal  naans  for 
ln-houa«  laboratories  to  stlailate  original  work  in  science  and  technology  related  to  their  missions  and  needs  of  the  Navy. 
Objectives  are  to  enhance  the  creattvlty  and  productivity  of  ln-houae  laboratories*  and  to  attract  and  retain  talented  and 
creative  scientists.  Work  will  continue  In  those  fields  of  science  most  closely  related  to  the  Navy**  mission*  on  Investigations 
of  environmental  factors  of  Interest  to  the  Navy,  and  on  new  concepts  relevant  to  future  Navy  requirement#. 


C.  (U)  COMPARISON  WITH  FT  1W  KTCIimVl  Saturn  (Dollars  in  Thousands). 


The  changes  between  the  funding  profile  shown  In  the  l  >83  Descriptive  Summary  and  that  shown  in  this  Descriptive  Summary  result 
from  budget  constraints  during  FT  1984  budget  development. 


D.  (U)  PWP1NC  AS  REFLECTED  111  THE  Ft  1983  DESCRIPTIVE  SUWAIT: 

Total 

Additional  Estimated 
to  Completion  Cost _ 


Project 

No. 


Title 


PT  1981 
Actual 


FT  1982 

Estimate 


Ft  1983 

Estimate 


Ft  1984 
Estimate 


TOTAL  FOt  PROCtAM  ELEMENT  20*396 
HR0001  Navy  Laboratories  832 
EEOOOl  Msvy  Uboratoriaa  1,836 
ZROOOt  In-House  Laboratories  l7.T2a 


21,516 

23,337 

26*190 

Continuing 

Continuing 

839 

944 

1,064 

Continuing 

Continuing 

2.246 

2*511 

2*606 

Continuing 

Continuing 

18,431 

19,882 

22,520 

Continuing 

Continuing 

K.  (U)  OTHER  FT  1984  APPROPRIATIONS  rONPS: 
Not  applicable. 


P.  (U)  RELATED  ACTIVITIES;  This  raeearch  effort  la  coordinated  In  a  variety  of  ways  reflecting  the  nature  and  level  of  activities 
end  Interests  of  different  egenclas.  Tha  overall  independent  research  program  le  reviewed  annually  by  Under  Secretary  of  Defense 
for  Research  and  Engineering.  Medical  research  la  coordinated  through  the  Armed  Services  llosMdlcal  Research  Evaluation  and 
Management  Cowlttee.  Joint  st^osI?  ere  held  with  other  military  services  and  government  agenclea.  Coordination  is  also 
accomplished  through  the  usual  maans  of  profaaalonal  scientific  communication.  Relationships  are  maintained  with  Industrial 


Program  Element:  51152N  Title:  In-House  Independent  Laboratory  Research 
DoD  Mission  Area :  5TTT~-  Defense  Research  Budget  activity:  I- Techno l pay  Base 

research  and  developmwt  to  Insure  transition  from  successful  In-house  research  results  to  Industrial  development  and  to 
accoamiodate  Industrial  requests  for  use  of  special  In-house  research  facilities  for  tests  and  evaluation  of  components  and 
Instruments.  This  Is  done  In  accordance  with  the  official  Department  of  Defense  policy  on  Technology  Transfer. 


G.  (IJ)  WORK  PERFORMED  BY:  Naval  Ocean  Systems  Center,  San  Diego,  CA;  Naval  Underwater  Systems  Center,  Newport,  HI;  Naval  Surface 
Weapons  Ce~nt7r ,  OahTgrenT  VA;  Naval  Weapons  Center,  Ch'na  Lake.  CA;  David  W.  Taylor  Naval  Ship  Research  and  Development  Center, 
Bethesda,  MO;  Naval  Civil  Engineering  Laboratory,  Port  Hueneae,  CA;  Naval  Air  Development  Center,  Warminster,  PA;  Naval  Coastal 
Systems  Center,  Panama  City,  FL;  Naval  Postgraduate  School,  Monterey,  CA;  Naval  Aerospace  Medical  Research  Laboratory.  Pensacola. 
FL;  Naval  Oental  Research  InstHute,  Great  Lakes,  1L;  Naval  Health  Research  Center,  San  Diego,  CA;  Novel  Medical  Research 
Institute,  Bethesda,  MD;  Naval  Medical  Research  Unit  12,  Manila,  Republic  of  the  PhUllpInes;  Navel  Medical  Research  Unit  #3, 
Cairo,  Egypt;  Navy  Personnel  Reseerch  and  Development  Center,  San  Diego,  CA:  Naval  Submarine  Medical  Research  Laboratory,  Groton, 
CT;  U.S.  Naval  Academy,  Annapolis,  *C;  Naval  Blodynamlcs  Laboratory,  New  Orleans,  LA. 


H.  (U)  PROJECTS  IN  FY  198A:  As  previously  discussed,  the  In-house  Independent  laboratory  research  progam  provides  the  means  for 
In-house  laboratories  to  simulate  original  work  In  science  end  technology  areas  related  to  their  missions  and  the  needs  of  the 
Navy.  Provided  below  Is  a  representative  set  of  FY  1982  accomplishments  resulting  from  these  efforts. 


(U)  FY  1982  ACCOMPLI SMENTS: 

•  An  Improved  theory  of  Circulation  Control  (CC)  airfoils  Indicates  thet  a  subtle  change  In  the  trelllng  edge  contour  of  the  CC 
rotor  bledes  can  yield  a  50%  Increase  In  the  XH-2  (helicopter)  control  moment. 

°  Procedures  have  been  developed  for  the  synthesis  of  e  wide  variety  of  3:1  to  2:1  mixed  orthocerbonates.  The  resulting 

compounds  are  potential  components  of  future  high  explosive  compositions. 

•  An  x-rey  radiation  curing  method  has  been  developed  for  binders  for  energetic  compositions.  With  the  proper  choice  of 

prepolymers  and  radiation  dose,  It  has  been  established  that  a  gulck  cure  of  MMX  or  ROX  filled  explosive  or  propellant 
compositions  can  be  achieved  without  detectable  radiation  Induced  damage  to  any  of  the  ingredients, 

•  Magnetic  Anomaly  Detection  (MAO)  algorithms  have  been  devised  ditch  automatlcelly  compensate  for  magnetometer  noise  due  to 

aircraft  Motion  and  results  In  a  30%  Improvement  In  HAD  detection  ranges. 

•  Advances  In  the  art  of  diamond  single-point  machining  of  optical  surfaces  Involving  the  use  of  negative  tool  rake  angle  and  In 

the  art  of  preparing  optical  dielectric  films  Involving  the  use  of  Ion  bdmb  ardment  during  film  deposition  have  resulted  In 

the  production  of  surfaces  with  substentlally  Increased  laser  damage  resistance.  , 

"  A  novel  mlcrostrlp  phased  erray  antenna  utlllilng  tightly  coupled  parasitic  elements  for  reactive  beam  steering  has  been 

developed. 


Increased  understanding  of  adiabatic  shear  banding  In  warhead  cases  Is  contributing  to  Improved  warhead  fragmentation. 

A  ship  hull  'damage  rule'  has  been  derived  by  use  of  a  simplified  model  for  the  deformation  of  a  shell  due  to  reloading  from 
shock-wave  Induced  cavitation  as  a  result  of  a  large  underwater  explosion. 


Ultra  pure  cooled  water  has  now  been  shown  to  maintain  an  electrical  field  In  excess  of  150  Xv/cm  for  stress  times  In  excess 
of  200  microseconds. 
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Program  Element:  6U52H  Title:  ln-House  Independent  Laboratory  Research 

OoD  Mission  Area:  510  -  Defense  Research  Budget  Activity:  l-lechnoloqy  Base 

°  Recent  Investigations  of  relationships  between  cheated  structure  and  sensitivity  to  explosive  Initiation  have  demonstrated 
that  bonding  arrangements  which  Interfere  with  rotation  about  chealcal  bonds  have  adverse  effects  on  sensitivity  to  lapact. 

°  Orag  aeasureaents  on  ultra-saall  dlaaeter  arrays  have  been  conducted  to  characterize  their  self  noise  and  low  Reynolds  number 
behavior. 

°  Sound  absorption  below  1  kHz  Is  being  better  characterized  by  aeans  of  a  three-relaxation  model .  which  gives  good  agreement 
with  available  ocean  attenuation  aeasureaents,  except  for  the  Mediterranean  for  which  additional  data  must  be  obtained. 

”  a  method  for  calculating  the  three-dlaenslonal  steady-state  configuration  of  a  multi -segment  towed  cable  has  bron  Implemented 
In  a  FORTRAN  computer  code, 

°  Understanding  of  the  structure  of  Instabilities  In  ramjets  has  been  laproved  and  forms  the  basis  for  better  understanding  of 
Instability  mechanisms. 

*  A  new  high-performance.  Insensitive  explosive  compound,  Ct-14,  has  been  synthesized  In  the  laboratory,  and  the  synthesis  Is 
undergoing  scale-up. 

*  Acoustic  and  selsalc  data  collected  by  arrays  of  sensors  In  shallow  water  has  been  reduced  to  provide  directionality  of 

aafctent  noise. 

*  A  computer  code  which  was  previously  developed  to  predict  forces  and  Moments  In  extreme  vehicle  maneuvers  has  been  exercised 
to  evaluate  Its  capability  os  a  flow  field  vortex  Initializer  to  determine  both  near  and  far  field  velocity  distribution. 

*  Use  of  hyptroxlc  gas  mixture  was  found  to  Improve  the  cardiac  function  of  divers  during  period  of  heavy  workload. 

°  Highly  sensitive  and  specific  assays  have  been  developed  to  Identify,  characterize  and  purify  rickettsial  antigens,  a  major 

advance  In  the  development  of  Improved  vaccines  against  eqldeatc  and  endemic  typhus. 

*  Eye  scan  patterns  were  measured  to  Investigate  individual  problem  solving  and  Information  processing  strategies. 

*  Measurement  of  brain  electrophystology  has  been  applied  to  visual  and  auditory  discrimination. 

*  A  more  effective  model  used  In  predicting  the  operational  performance  of  electro-optical  Imaging  systems  has  been  conceived. 

*  A  technique  was  developed  for  propagating  R-lymphocytes  1'  the  laboratory,  thereby  Improving  prospects  for  treating-  nuclear 

warfare  casualties  through  replacement  of  depleted  antlbody-produplng  cells. 

*  Advanced  nonlinear  finite  element  methods  have  been  demonstrated  to  predict  reasonable  contract  forces,  surface  displacements 

and  frictional  dissipation  occurlng  during  cyclic  bending  of  a  shaft  with  a  shrink-fit  sleeve  bearing  with  unlubricated 

friction  as  a  step  towards  accurate  analysis  of  the  Integrity  of  bearings  as  a  key  to  the  reliability  cf  power  generation  and 
transmission  machinery  systems. 

*  Localization  errors  due  to  propagation  across  straight  fronts  and  cold  core  eddies  have  been  estimated  and  found  to  become 

.  significant  for  long  range  propagation  with  small  grazing  angles  to  the  front  or  eddle  tangent. 
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Program  Element:  6115211  Title:  In-House  Independent  laboratory  Research 

OoD  Mission  Area:  5T5~-  Defense  Research  Budget  Activity:  1-technology  B«se 

*  The  generation  of  hot  spots  within  deforming  energetic  crystalline  materials  has  been  explained  In  more  detail  than  has  been 

done  previously, 

0  A  dynamic  pressure  velocity  probe  has  been  Installed  on  the  USS  Dolphin  for  Investigating  the  nature  of  the  small  scale 

velocity  variability  In  the  upper  ocean. 

*  Factors  mere  Identified  for  Improving  the  presentation  and  learning  of  technical  Information. 

*  A  project  to  Improve  performance  for  Havy  moorings  has  demonstrated  ?5t  greater  holding  capacity  for  drag  embedment  anchors  In 

20:1  model  tests  «1th  simple  design  modifications. 

*  A  version  of  an  energetics-based  sediment  transport  model  ties  predicted  observed  patterns  of  onshore/offshore  sediment 

iroements.  j 

I.  (U)  FT  1083  PROGkAU:  Research  during  this  period  Involves  Individual  projects  at  amny  research  facilities  and  covers  areas  of 

science  and  technology  of  Interest  to  the  Mavy.  The  current  program  represents  a  coming  together  of  the  Ideas  of  In-house 

scientists  and  the  knowledge  of  fleet  problems  as  expressed  by  Laboratory  Commanding  Officers,  Laboratory  Technical  Directors, 
their  staffs  and  other  Inputs  from  the  operating  forces.  Projects  Include  work  on  materials  and  structures;  electronics; 

underwater  acoustics  Including  the  reduction  of  radiated  sound  from  submarines;  drag  reduction  for  torpedoes  and  ships; 
environmental  Investigations;  command  and  control;  high  density  energy  sources;  and  areas  of  personnel  research, 

J.  (U)  FY  1984  FLAMMED  PROGRAM:  Work  will  continue  In  thoses  fields  of  science  most  closely  related  to  the  Mavy’s  mission.  In 
Investigations  ot  environmental  factors  of  Interest  to  the  Navy,  and  In  new  concepts  relevant  to  future  Mevy  requirements.  Since 
funds  are  used  at  the  discretion  of  the  Technical  Directors  to  fund  original  work  of  Interest  to  the  Navy,  Initiated  at  times  not 
necessarily  In  consonance  with  the  budget  cycle,  the  Individual  work  units  which  will  be  active  In  the  next  year  cannot  be 
predicted  In  advance. 


? 


n  1964  RDTfcK  DESCRIPTIVE  SUMMARY 


Pronritt  Element:  6U53H  Title:  Defeim  gtmtch  Sclwctt 

OoD  Ml  •■Ion  Area:  510  -  Defense  IgMiTch  budget  Activity:  1-Technplogy  Mm 

A.  (U)  RESOURCES  (SU1ELEHEWT  LI  ST  IMG):  (Dollars  In  Thousands) 


Total 


Subeleaent 

n  1982 

rr  1963 

FT  1964 

rr  1965 

Additional 

Estimated 

No. 

Title 

Actu.1 

Estimate 

Estimate 

Estimate 

to  Completion 

Cost 

TOTAL  F08  PROG  HAM  ELEMENT 

254,985 

282,969 

300,238 

328,552 

Continuing 

Continuing 

11 

General  Physics 

30,282 

33.318 

35.518 

38,013 

Continuing 

Continuing 

12 

Radiation  Sciences 

2,988 

3,342 

3,495 

4,023 

Continuing 

Continuing 

13 

Chemistry 

17,099 

18,828 

19,792 

25,149 

Continuing 

Continuing 

14 

Mathematical  Sciences 

22,245 

29,002 

27,978 

32,718 

Continuing 

Continuing 

21 

Rlectrontce 

26,933 

27,661 

27,752 

31,171 

Continuing 

Continuing 

22 

Materials 

23,083 

23,316 

26,080 

28,260 

Continuing 

Continuing 

23 

Mechanics 

18,588 

20,082 

20,748 

22,800 

Continuing 

Continuing 

24 

Energy  Conversion 

10,018 

11,323 

11,769 

12,028 

Continuing 

Continuing 

31 

Oceanography 

51,951 

50,237 

56,086 

60,686 

Continuing 

Continuing 

32 

Terrestrial  Sciences 

14,098 

16,100 

16,634 

17,413 

Continuing 

Continuing 

33 

Atmospheric  Science e 

6,479 

7,769 

8,263 

8,239 

Continuing 

Continuing 

34 

Astronomy  and  Astrophysics 

4,023 

4,056 

5,415 

5,135 

Continuing 

Continuing 

41 

biological  and  Medical  Sciences 

17,880 

17,660 

18,926 

20,555 

Continuing 

Continuing 

42 

behavioral  and  Social  Sciences 

9,338 

10,277 

11,782 

12,362 

Continuing 

Continuing 

51 

University  Research  Instrumentation 

0 

10,000 

10,000 

10,000 

Continuing 

Continuing 

At  this  la  a  continuing  program,  funding  In  FT  1985  Includes  escalation  and  encompasses  all  vorV  or  developemnt  phaasa  planned 
or  antlclpatad  through  FT  1985  only. 


6.  (0)  iKIBr  DESCRIPTION  or  IUHHIT  AMP  MISSION  NEED:  The  purpose  of  thin  element  la  to  sustain  U.S.  naval  scientific  and 

technological  superiority  and  to  be  a  source  of  new  concepts  and  technological  options  for  the  Maintenance  of  naval  power 
and  national  security.  The  progran  Includes  theoretical  and  experimental  research  In  selected  arses  of  the  physical, 
engineering,  envlronnentel.  behavioral  and  life  sciences.  The  research  progran  has  e  broad  programmatic  approach  end  ueea 
an  lnvestnent  strategy  which: 

* 

^  carries  out  research  in  selected  fields  of  crucial  Importance  to  the  Navy /Marina  Corps  and  national  security; 
t  Maintains  ewereness  of  eaarglng  scientific  capabilities  end  their  Implications  as  a  datarrant  to  technological  surprise; 
*  retains  a  vigorous  scientific  Manpower  end  laboratory  bass; 

proaotes  the  dlesealnetlcn  and  applications  of  new  kntntledge  for  tlnely  use  in  naval  eyatene^  operations,  and 
A  environmental  support; 

balances  long- tern  basic  research  with  slgnf leant  applied  research  efforts  oriented  to  specific  naval  technological  or 
A  operational  needs; 

„  develops  larger.  More  focused  end  More  visible  programs; 

strengthens  ties  between  universities,  Industry,  and  in-house  laboratory  actlvitiaa  through  wall  coordinated  program 
t  plana  and  exacutlon;  and 

allows  flexibility  to  cepetilise  on  new  research  opportunities  iaaedletely. 
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Prograa  Element:  61153N 

DoD  Mission  Acta:  310  -  Dafani 


ch 


Title:  Pefange  Research  Sciancaa 
Budget  Activity:  1 -Technology  Bate 


C.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thouaanna).  The  reduction  of  7,082  in  FT  1983  la  due  to 
Congressional  reductions.  As  a  result  of  this  reduction  several  major  programs  were  reduced  In  else.  Examples  Include: 

Life  Assurance  (FY  1983  reduction  of  1,868).  Identification  and  characterisation  of  factors  (such  as  wear  and  facture 
■echanisas,  contact  fatigue,  and  NDE  techn- ,  •■)  which  affect  life  prediction  methodologies  for  high  parforeance 
materials  In  such  applications  as  ship  board  Mechanical  systeas,  turbinaa  and  high  energy  density  batteries.  As  a 
result  of  this  reduction,  only  the  work  on  subsiarlne  ehaft  seals  will  be  completed  and  transitioned.  Other  work 
Initiated  In  FY  1982  or  scheduled  for  Initiation  in  FY  1963  will  be  terminated. 

*  Artificial  Intelligence  Transition  (FY  1983  reduction  of  500).  Research  to  transition  artificial  intelligence 
techniques  from  basic  research  Into  the  Navy  user  environnent.  This  cut  will  result  in  not  being  able  to  conduct  a 
joint  university-Mavy  laboratory  effort  to  transition  expertise  In  AI  techniques  related  to:  (1)  automated  planning  and 
scheduling  for  carrier  aircraft  spotting  and  launch  sequencing;  (2)  expert  systeas  for  C3  situation  aasesanent;  (3) 

*  expert  systeas  for  target  recognition;  and  (A)  crisis  arnlng  and  altering  syetea  for  C*. 

Science  Base  for  Materials  Processing  (FY  1983  reduction  of  700).  A  Multidisciplinary  progtaa  to  deteralne  the 
mechanisms  affecting  Materials  alcrostnicture  -  property  relationships  related  to  new  Material*  processing  techniques 
needed  to  take  advantage  of  the  latest  advanceavnts  In  Materials  technology  for  future  naval  systeas.  The  reduction 
will  preclude  the  establlehaent  of  research  centers  which  would  have  brought  together  expertise  froa  ecadeala.  Industry, 
and  Navy  laboratories  to  lapact  the  areas  of  polyaer  processing  and  the  chealstry  of  electronic  Materials. 

Other  reductions  lapacted  several  other  loportant  research  prograa  areas.  Exaaplee  of  these  efforte  Include: 

reduced  eupport  for  Charged  Particle  Beaa  related  prograaa  Including  new  concept  accelerator  designs  and  beaa 
A  propagation  characterisation; 

reduced  eupport  for  Modeling  of  cognitive  etructures  and  processaa  related  to  skilled  problea  solving  and  huaan 
A  lnforaatloo  processing; 

reduced  research  in  the  area  of  electromagnetic  field  effects  on  blologlcel  systeas  as  related  to  both  the  haraful  and 
4  beneficial  properties  of  these  fields; 

reduced  efforte  In  the  synthesis  and  characterisation  of  high  perforaanee  polyaer  and  ceraalc  Materials  for  alsslle 

*  systems;  and 

reduced  support  for  the  scientific  upgrading  of  Navy  oceanographic  ships  operated  by  universities  engaged  In  Navy 
research  programs. 

The  projected  FY  1984  reduction  of  18,622  is  the  result  of  reductions  throughout  the  five-year  planning  process.  Since  there 
Is  virtually  no  new  growth'ln  this  budget,  all  new  Initiatives  and  prograa  expansions  described  below  are  the  result  of 
terminations,  transitions,  or  decreases  In  existing  programs.  Changes  In  funding  for  certain  eube  laments  reflect  plans  to 
optlnlse  resource  allocations  for  high  priority  prograas  in  accordance  with  the  reeeerch  planning  process.  Program  emphasis 
will  be  given  to  multidisciplinary  research  projects  which  address  key  is  sums. 

New  programs  plsnned  to  start  In  FY  1984  include: 

Ultra  Low  Lose  Claes  Fibers  (FY  1964  funding  of  1,087).  Research  In  the  purification  end  drawing  of  high  transparency 

*  Materials  suitable  for  optical  f there  which  will  be  uaed  for  secure  'ong-dlstence  data  links. 

Blomoleculer  Systems  for  Navel  Applications  (FY  1984  funding  of  1,674).  A  coordinated  research  effort  examining  the 
application  of  recombinant  DNA  synthesis  techniques  to  specifically  tailor  blologlcel  polymers  which  would  provide 
suitable  replacements  for  materials  now  used  in  eeneore,  fllae  end  lubricants,  fuels  end  alcro-electronlc  circuits. 
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Program  Element:  61153N 

OoO  Mission  Aren:  5TTT-  Defense  Research 


Title:  Defense  "eseerch  Sciences 
Budget  Activity:  1-Technology  Base 


*  Her In#  Blolomlnesconca  Systems  for  Naval  Applications  {FT  1984  funding  of  1,171).  An  tnterdlsclpllnery  program  to 
provide  prediction  models  of  upper  ocean  optfal  properties  end  phenomena  (t.e.,  transmissivity,  absorption,  scattering, 

»  and  bioluminescence)  useful  for  ASM. 

Compact  Bemlet  Propulsion  Systems  (FY  1984  funding  of  1,22$).  Research  to  eliminate  low  frequency  motor  Instabilities 
ana  throve  the  efficiency  end  performance  of  compact  high  performance  tactical  missiles  pottered  by  Integral  rocket 
t  ramjets. 

Millimeter  (Hi)  Have  Technology  (FY  1984  funding  of  1,080).  Determine  new  mechanisms  for  solid  state  sources  at  HI  and 
near W frequencies.  Investigate  new  miser  and  detector  technology  (primarily  at  cryogenic  temperatures)  and  utilize 
Indium  Phosphfde  semiconductor  materials  In  monolithic  circuit  formats  to  Improve  performance  and  reduce  cost  of  HI  wave 
4  devices. 

Distributed  Tactical  Decision  Making  (FY  1984  funding  of  1,472).  A  program  to  generate  models  and  techniques  ror 
representing  coaaand  decision  me  king  In  distributed  Davy  command  and  control  systems  and  to  use  developed  models  and 
techniques  for  testing  and  predicting  relationships  batueen  various  ,ystem  designs. 

*  Lou  Remolds  Number  Aerodynamics  (FY  1984  funding  of  1,000).  Experimental  and  theoretical  research  to  provide  the 
arVoaynamic  basis  vor  assetsing  the  feasibility  of  lam  speed,  lorn  Reynolds  number  flight  for  a  small  high  endurance  air 
vehicle  required  for  e  specific  and  unique  Mavy  mission.  This  effort  Mill  complement  an  existing  research  thrust  In 
transonic  lorn  Reynolds  number  aerodynamics  for  a  related  Navy  application. 

*  Southern  Ocean  Studies  (FY  1984  funding  of  2,400).  Expend  oceanographic  knouledge  In  new  geographic  areas  of  liqiortance 
to  the  Mavy.  Define,  classify  and  understand  the  dynamics  of  the  Sooth  Atlantic  and  Indian  Oceans. 

Mlph  Precision  Astrometry  and  Satellite  Positions  (FY  1984  funding  of  1,100).  Research  needed  to  develop  an 
interferometric  system  in  The  optical  end  infrared  spectrum  capable  of  precise  stellar  positioning  (.001-. 01  arc 
»  seconds)  uhlch  Is  applicable  to  the  Navy's  strategic  program. 

Mon-Acoustic  ASH  Environmental  Research  (FY  1984  funding  of  1,931).  Research  to  determine  the  physical  processes 
responsible  for  the  hydrodynamic  background  noise  field  for  ncn-ecoustir  submarine  detection. 

Program  thrusts  idilch  mere  started  In  previous  years  anJ  that  are  undergoing  major  expansion  (greater  then  1,000)  In  FY  1984. 
(The  amounts  shorn  are  the  Increases  to  these  programs  In  FY  1984.) 

*  ChamlcaWmologkal  Warfare  Defense  (CBHD)  (FY  1984  funding  expansion  of  1,750).  A  multt-dlsclpllnary  program  to 

establish the technological base  for  Navy  specific  aspects  of  effective  CBMO.  Thrust  areas  Include:  collective 

protection  at  sea;  sea  smter  compatible  decontamination  materials  and  processes;  and  agent  detection  at  sea. 

»  Additionally,  Navy  relevant  personnel  protection  at  sea  mill  be  addressed  as  necessary. 

Ultra  Submicron  Electronics  Research  (FY  1984  funding  expansion  of  7,521).  Research  on  the  materials,  fabrication 

processes" device  technologies^ cTrtult  design,  systems  architecture  and  reliability  and  malntalnabl  Ity  of  electronic 
devlces/components  Hilch  Mill  be  too  to  three  orders  of  magnitude  more  pouerful  than  those  under  consideration  In  the 
,  DOO's  Yery  High  Speed  Integrated  Circuits  program. 

Graduate  Fellowship  Program  (FY  1984  funding  expansion  of  1,118).  Provide  Graduate  Fellowships  In  areas  of  science  and 
engineering  milch  are  considered  critical  (or  undermanned}  for  future  navel  technology  activities.  These  areas  Include 
Naval  Architecture,  Materials  Science,  Applied  Physics,  Aerospace/Nechanlcal  Engineering,  Electrical  Engineering  and 
,  Computer  Science, 

Hultlbeam  Echo  Sounds  for  Research  Vessels  (FY  1984  funding  expansion  of  1.5SO).  provide  more  cost  effective 

bathymetric sounding  capability to  academic  oceanographic  research  vessels  engaged  In  Navy  research  through  a 
combination  of  new  multi-beam  echo  sounders  and  Improved  signal  processing  and  computer  display  capabilities. 

*  Upper  Ocean  Variability  (FY  1984  funding  expansion  of  1,200).  Describe,  understand  and  model  the  statistics,  kinematics 
aho  dynamic*  Of  in*  upper  Kean  mixed  layer  and  Internal  wave  field  to  provide  environmental  support  for  SS8N  security. 


Program  Element:  611S3N 

OoO  Mission  Area:  Mb  -  Oefense  Research 


Title:  Defense  Research  Sciences 
Budget  Activity  rTTechndlogV  disc 


These  large  new  Initiatives  or  augmentations  to  existing  programs  correspond  to  7X  of  the  total  program  budget.  An  additional 
priority  will  also  be  given  to  research  In  areas  of  critical  naval  needs  or  In  expanding  fields  of  high  scientific  opportunity 


marine  materials 

*  Information  technology  and  computer  science 
artificial  Intelligence 

*  reliability  and  maintainability  of  systems 
physical  oceanography  and  Its  relation  to  anti- 
submarine  warfare 


*  human  factors  engineering 

*  cold  weather  physiology 

*  electronic  warfare 

*  electronic  devices 

*  command  and  control 

*  vehicle  performance 


The  new  thrusts  or  expansions  will  be  supported  by  the  reallocation  of  resources  from  areas  of  reduced  emphasis/terminated 
programs  or  completed/transltloned  programs.  Some  examples  of  these  programs  are  provided  below.  Additional  examples  of 
completed/transltloned  programs  from  which  funds  for  new  programs  are  derived  are  listed  In  FY  1982  Accomplishments.  Sections 
1.2.a.l  and  I.2.a.2.  - - 

*  h’?t'  *"ergy  density  nltro/azldo  substituted  preformed  prepolymers  reduced. 

J  Work  on  Titanium  (T1  6211)  phase  diagrams  completed  and  transfer  red  to  Naval  Sea  Systems  Command. 

Fundamental  work  on  erosion  of  ceramics  completed  and  results  transferred  directly  to  a  missile  dome  application. 

*  Superconducting  V36*.  Vanadium  Gallium,  wire  research  completed  and  transferred  to  Naval  Sea  Systems  Command, 
turbine  engine  InTet  to  combustor  compressor  related  cold  flow  gas  phenomena  efforts  reduced. 

Auditory  pattern  recognition  effort  completed  and  transitioned  to  Naval  Undersea  Systems  Center  and  Naval  Ship  Research 

*  and  Development  Center. 

Completed  Instrument  suite  for  airborne  gravity  msasuremen.  spablllty  and  transferred  to  Defense  Napping  Agency/Naval 
t  uctintKjripnlc  Off lcii 

Arctic  research  using  Ice  floe  stations  (FRAN)  completed. 

Completed  and  transferred  tidal  model  to  Defense  Napping  Agency. 


Lastly,  reductions  to  the  research  funding  have  necessitated  deferring  the  start  and/or  delaying  completion  of  some  programs. 
Examples  of  these  programs  Include:  ’ 


*  „  *  Physiological  defense  against  unidentified  agents 

*  *  ' 4n^'or  ASM  Resonance  enhanced  surface  properties  of  electronic  devices 

Artificial  Intelligence  aspects  of  natural  lan-  *  Space  environment  effects  on  electronic  devices 

*  processing  *  Advanced  automation  and  production  engineering 

Polymers  for  electronics  applications 

0*  (U)  FUWDIW6  AS  REFLECTED  IK  THE  FY  1983  DESCRIPTIVE  SUMMARY: 


Subal ament 
No. 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  1984 
Estimate 

Additional 
to  Completion 

Total 

Estimated 

Cost 

11 

12 

13 

total  for  prograh  ELEMENT 

General  Physics 

Radtat’on  Sciences 

Chemistry 

221,022 

26,696 

3,604 

15,110 

254,705 

30,479 

3,000 

17,073 

?90,05l 

33,853 

3,495 

19,486 

318,860 

36,897 

3,718 

21,907 

Continuing 

Continuing 

Continuing 

Continuing 

Continuing 
Continuing 
•  Continuing 
Continuing 
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program  Element:  61153M  Title:  Defense  Research  Sciences 

OoD  Mission  Ares:-  510  -  Defense  Research  Budget  Activity:  1-Technology  toe 


14 

Mathematical  Sciences 

18./07  21,750 

28,229 

30,709 

Continuing 

Continuing 

21 

Electronics 

22,457  27,051 

27,72? 

29,010 

Continuing 

Continuing 

22 

Materials 

19,867  24,210 

25,759 

29,194 

Continuing 

Continuing 

23 

Mechanics 

14,868  18,203 

20,003 

22,362 

Continuing 

Continuing 

24 

Energy  Conversion 

9,193  9,987 

12,545 

14,097 

Continuing 

Continuing 

31 

Oceanography 

43,088  51,139 

51,768 

58,653 

Continuing 

Continuing 

32 

"errestrlal  Sciences 

12,706  14,415 

17.53C 

19,272 

Continuing 

Continuing 

33 

Atmospheric  Sciences 

6,221  6,446 

6,805 

7,469 

Continuing 

Continuing 

34 

As'.runoav  and  Astrophysics 

3.907  4,013 

4,295 

4,700 

Continuing 

Contlrolng 

41 

Biological  and  Medical  Sciences 

16,316  17,859 

17,619 

15,689 

Continuing 

Continuing 

42 

Behavioral  and  Social  Sciences 

8.274  9.080 

10,931 

11.183 

Continuing 

Continuing 

51 

University  Research  Insi.-.uaentatton 

0  0 

10.000 

10,000 

Continuing 

Continuing 

E.  (tT  OTHER  APPROPRIATION  EUMOG:  Not  eppllcebi*. 

F.  (U)  RELATED  ACTIVITIES:  See  Individual  Subelement  Descriptions. 

G.  (U)  WORK  PERFORMED  BY:  Performers  delude  various  university,  Industry,  not-for-profit  Institutions  end  In-house 

laboratories.  About  51%  cf  funding  noe'  to  universities,  39t  *.o  In-house  laborato’tes,  end  101  to  Industry.  See 
Indlvtduel  Subeleen-'t  Descriptions. 

H.  (U)  PROJECTS  LESS  THAN  110  MILLION  IN  FY  1984:  Not  eppllceble. 

I.  (U)  PROJECTS  OYER  *,0  MILLION  FY  1584: 

l.  r ASCRIPTION:  This  reseerch  effort  Is  the  orlmery  means  for  deriving  scientific  understanding  and  the  required 

t’-.hnologles  underlying  leprovecents  In  Navy  capabilities  and  operations.  Increased  reseerch  1$  required  both  to  reach 

technological  parity  In  some  areas  and  galn/mali.taln  technol  ijlcal  superiority  tn  others.  Research  Is  directed  to  search 
out,  assess,  ar .  exploit  potential  scientific  solutions  to  Known  near-  and  long-term  naval  p  ublems.  Corresponding  to  the 
broad  spectrum  of  technical  content  of  r«-i-.  operational  needs.  Investigations  are  conducted  In  the  fundamental  science 
areas  of: 


*  General  Rhys let 

*  Radiation  Sciences 
a  Chemistry 

«  Mathematics 

*  Electronics 

*  Materials 

*  Mechanics 


*  Energy  Conversion 
,  Oceanography 

•  Terrestrial  Sciences 
a  Atmospheric  Sc  laces 

a  Astronomy  and  Astrophysics 
a  Biological  and  Medical  Sciences 

a  Behavioral  and  Social  Sciences  , 
a  University  Research  Instrumentation 


Individual  Subelement  Descriptions  contain 


specific  1 'formation  for  each  science 


area  Identified  abc/e. 


2.  PROGRAM  ACCOMPLISHMENTS  AW  FUTURE  EFFORTS: 

a.  FY  1982  accomplishment.:  Significant  progress  has  been  made  In  many  areas  of  the  research  program.  The  following 
provides  a  highlighted  list  of  these  accomplishments: 


Program  Element:  51153N  Title:  Defensa  Research  Sciences 

DoO  Mission  Area:  510  -  Defense  Research  Budget  Activity:  1-Technolcqy  (late 

*  Experiments  using  <n  Ion  beam  to  Incorpoate  sapor  deposited  films  Into  the  surface  of  metals  showed  that  the  incident 
fluence  could  be  reduced  by  a  factor  of  10  below  that  required  by  direct  Ion  Implantation  techniques.  laproved  surface 
modification  techniques  are  Important  to  the  Davy  for  improving  metal  alloy  resistance  to  corrosion  and  fatigue. 

«  Microelectronic  devices  have  been  developed  as  sensors  to  monitor  polymer  processing  such  as  the  use  of  epo\y  resins 
used  In  high  performace  composite  materials.  The  combination  of  polymer  processing  with  microelectronic  sensing  offers 
an  entirely  new  approach  to  quality  control  and  lifetime  assurance  of  critical  structural  coaponents. 

*  Work  on  the  robust  estimation  of  Kalman  filters  has  been  applied  to  eliminate  9l1nt  In  the  targeting  of  certain  air  to 
air  missiles.  This  allows  the  missile  system  to  function  in  a  much  broader  operating  envelope. 

*  Microwave  Imaging  with  resolution  comparable  to  ti.a  human  eye  was  demonstrated  with  a  self  coherent  antenna  array. 

*  A  semiconductor  laser  was  Invented  which  exhibits  controlled  optical  bt-stable  operation.  This  device  may  form  the 
basis  for  a  new  family  of  opto-electronlc  systems  with  operating  speeds  greatly  In  excess  of  those  currently  existing. 

*  The  feaslbllty  of  using  optical  fibers  for  low  frequency  electromagnetic  antennas  was  established. 

»  Significant  accomplishments  have  been  made  on  understanding  and  predicting  aerodynamic  effects  for  high  speed  missiles 
In  a  maneuvering  environment. 

a  An  elastic-plastic  dynamic  fracture  model  has  been  developed  for  crack  propagation  predictions  useable  In  naval  ship 
building  and  aircraft  construction. 

*  Fabricatsd  and  tested  9A  GHz  radar  for  precision  measurement  of  sand.  Ice  and  ocean  scattering  characteristics.  This 
Instrument  may  be  useful  to  derive  bathymetric  data  remotely. 

a  Computer  simulations  have  shown  the  feasibility  to  artificially  excite  the  Ionosphere  for  generating  extremely  low 
frequency  waves  for  secure  coaaeunlcatlons  to  submarines. 

a  New  ultraviolet  cameras  and  spectrographs  tcgether  with  electronic  readout  adaptation  are  under  test  for  the  OoO  Space 
Test  Program  shuttle  flight. 

a  Developed  new  technique  for  growing  human  cells  responsible  for  the  Imaune  response  In  a  test  tube.  This  technique  can 
be  used  to  generate  compatible  Immune  cells  and  prodcuts  without  exposing  Individuals  ij  toxic  BM/CW  agent-. 

a  Formulated  a  set  of  standards  for  planned  computer-based  adaptive  versions  of  military  selection  tests. 

*  Color  center  lasers  have  oxhlblted  laser  operation  over  a  tunable  range  of  2-A  micrometers.  This  development  provide'  a 
laser  source  of  prime  l^rtance  In  electo-optlc  counter  measures. 

,  A  multibeam  echo  sounder  was  used  on  Its  first  scientific  cruise.  Twenty  simultaneous  beams  map  o  swath  of  bottom 
bathyemtry.  This  technology  will  revolutionize  the  examination  of  sea  floor  morphology. 

Examples  of  research  projects  that  have  been  coaqdeted  during  FT  1982  and  transitioned  Into  either  Exploratory  Development, 
Advanced  Development,  or  other  activities  are  provided  below.  The  resources  made  available  from  these  coxgileted  projects  will 
be  used  for  new  thrusts  or  project  expansions  In  other  vital  research  areas, 

1)  Transitions  to  Navy/DoO: 

*  Ceramic  Lead  Zlrconate  Tltanate  -  Polymer  Composites  have  transitioned  to  hydrophone  size  scale-up  evaluation  by  Naval 
Undersea  Systems  Center  and  Naval  Hesearch  Laboratory. 

»  Use  of  crack  Inhibitors  to  slow  crack  growth  and  retard  stress  corrosion  cracking  In  naval  aircraft  structures 
transferred  to  Naval  Air  Systems  Command. 

*  Sf ?Vcm*  °f  Absorbent  Materials  research  transitioned  to  Naval  Air  Systems  Comsand  and  Joint  Cruise  Missile  Project 

*  Results  of  research  on  dosimetry  Interface  effects  and  on  the  recoadd  nation  of  electron  hole  pairs  produced  In  silicon 
dioxide  by  Ionizing  radiation  transitioned  to  Defense  Ikiclear  Agency.  This  will  be  used  to  determine  whether  commercial 
low  energy  X-ray  sources  can  be  used  to  characterize  total  dose  raolatlon  response  of  silicon  integrated  circuits  at  the 
wnfer  probe  stage. 
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Proqrau  Element:  61153N 

DoO  Mission  Are*:  5l(T  -  Defense  Research 


Title:  Defense  Research  Sciences 
budget  Activity:  I-Technol6qy~~Wsi 


*  Research  results  on  th*  design  and  fabrication  of  woven  composite  structures  for  damage  tolerant  applications 
transitioned  to  the  Naval  Air  Systems  Command. 

*  Efforts  In  environmental  statistics  for  ocean  acoustics  transitioned  to  Naval  Electronic  Systems  Command. 

*  Transitioned  surf  wave  prediction  model  and  coastal  marine  atmospheric  boundary  layer  model  to  the  Naval  Env<ronmental 
Prediction  Facility. 

*  Research  on  a  blood  factor  that  may  enhance  membrane  permeability  essential  for  wound  healing  transitioned  to  Naval 
Hedlca’  Research  and  Development  Center. 

2)  Direct  transitions  to  Industry: 

*  Ion  Implantation  techniques  transferred  to  Industry  via  Manufacturing  Technology  program.  Industry  will  use  techniques 
to  harden  tools  and  bearings. 

*  Model  of  the  particle  radlatlor.  environment  In  the  vaclnity  of  the  earth  has  been  adopted  as  an  engineering  design 
standard  by  the  Air  Force.  This  model  Is  used  by  Industry  to  estimate  single  event  upsets  and  latch-up  rates  for 
spacecraft  microelectronic  devices. 

*  Methods  for  developing  highly  specific  chemical  sensors  have  transferred  directly  to  Industry. 

*  Portions  of  the  conducting  polymer  wort  have  been  picked-up  by  the  battery  Industry. 

*  Silver  ovlue  battery  plate  technology  transitions  directly  to  Industry. 

*  Interim  version  of  a  computational  code  for  3-dtamnslonal  Euler  Equations  -  transonic  flow  has  been  transferred  to 
several  airframe  manufacturers  and  Is  being  evaluated  and  used  In  conceptual  and  preliminary  devices- 

Additional  FT  1982  accomplishments  are  provided  In  the  Individual  Subelement  Descriptions. 

b.  (U)  FT  19B3  Program:  See  Individual  Subelement  Descriptions. 

*•  (U)  FT  1984  Planned  Program:  Research  will  continue  across  the  broad  range  of  science  and  technology  necessary  for  future 

naval  requi recent sT  The  Individual  Subelement  Descriptions  provide  details  of  the  planned  programs. 
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A.  (U)  Subelement  Description:  Experiment*!  *nd  theoretical  research  In  physics  Is  directed  t<M*rd  physical  phenomena, 
materials,  structures,  processes,  and  measurement  techniques  underlying  Immediate  and  long  range  Navy/Marine  Corps  requirements 
and  capabilities  In  weapons,  weapons  platforms,  sensors,  communications,  surveillance,  navigation,  countermeasures,  assessment  of 
weapons  effects,  and  characterization  of  naval  environments.  Major  program  thrusts  are  In  solid  state  physics  and  structure 
determination:  surface  and  Interface  physics;  atomic  and  molecular  physics;  radiation,  optics,  optical  processing  and  laser 
physics;  physical  and  underwater  acoustics;  computational  physics;  plasma  and  Ionic  physics;  and  superconductivity. 

B.  (U)  RELATED  ACTIVITIES:  Formal  Interservice  coordination  Is  provided.  In  part,  through  reviews  by  the  Office  of  the  Under 
Secretary  dr  befenle  fof  Research  and  Engineering  and  through  Mavy  representation  on:  Interagency  committees  on  plasma  physics, 
atomic  physics,  lasers,  optical  signal  processing  awterlals,  electronics,  and  cryogenic  refrigeration  which  effect  coordination 
throughout  all  federal  p-ograms  In  these  areas;  the  Solid  State  Sciences  Comal t tee  uf  the  National  Academy  of  Sciences;  the 
Committee  on  Atomic  and  Molecular  Sciences  of  the  National  Academ  of  Sciences;  Working  Grorps  on  Microwave  Devices,  Low  Power 
Devices,  Imaging  and  Display  Devices,  and  Laser  Devices  of  the  Department  of  Defense  Advisory  Group  on  Electron  Devices.  The 
Laser  program  Is  closely  related  to  and  complements  those  of  the  Navy  Systems  Commands,  Army,  and  Air  Force.  Close  coordination 
Is  also  maintained  with  Defense  Advanced  Research  Projects  Agency  programs  on  free  electron  lasers,  gas  lasers,  solid  state 
lasers,  and  related  science  and  technology.  Coordination  Is  (maintained  with  the  Defense  Nuclear  Agency  In  the  areas  of  atomic, 
molecular  and  plasma  research  as  they  relate  to  weapons  effects,  and  with  the  Army  Research  Office  (Durham),  the  Air  Force  Office 
of  Scientific  Research,  the  National  Science  Foundation,  the  National  Aeronautics  and  Space  Administration,  the  Department  of 
Enerqy,  and  with  Navy  and  other  military  laboratories.  Information  exchange  with  foreign  nations  Is  effected  through  the  North 
Atlantic  Treaty  Organization,  by  the  Tripartite  Technical  Cooperation  Program,  and  through  various  defense  exchange  agreements. 
This  participation  also  Involves  Interaction  with  the  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering  and 
with  the  other  services. 

C.  (U)  WORK  PERFORMED  BY:  (Representative)  Academic:  University  of  California,  Berkeley,  CA;  Catholic  University  of  America, 
OC;  Massachusetts  Institute  of  Technology,  CimbrUqe,  HA;  University  of  Arizona,  Tucson,  AZ;  University  of  Illinois,  Chicago,  !L; 
University  of  Texas,  Austin,  TK;  Industrial :  United  Technologies,  East  Hartford,  CT;  IBM  Research  Laboratories,  Torktown  Heights, 
NT;  Science  Applications,  Inc..  Palo  Alto,  CA;  Non-Profit:  SRI  International,  Menlo  Park.  CA;  ln-House:  Naval  Research 
Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Center,  Dahlgren,  VA. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

0.  (U)  FT  198Z  Accomplishments:  From  a  large  number  significant  accomplishments  advancing  of  the  Mavy  technology  base,  selected 
highlights  are  described  in  the  following.  Solid  State  Physics:  A  universal  response  theory  developed  over  the  past  two  years 
has  been  applied  to  the  viscosity  of  high  molecular  weight  polymer  with  success.  This  provides  new  guidelines  for  polymer  and 
composite  material  development.  Navy  support  of  synchrotron  radiation  sources,  progress  In  the  development  of  high  Intensity 
neutron  sources  (both  funded  by  sources  other  than  Subelement  11)  and  development  of  experimental  determination  of  relative  phases 
of  x-ray  diffraction  amplitudes,  have  provided  tools  for  structure  Identification  of  new  materials  and  of  physiologically  and 
medically  active  substances  of  Navy  Interest.  Surface  anlsotropyln  ultra  thin  Ion  single  crystal  films  has  been  measured  and 
theory  has  been  developed.  These  films  deposited  by  new  techniques  of  molecular  bean  epitaxy  will  be  useful  for  new  Navy  magneto- 
optic  devices.  Atomic  and  Molecular  Physics:  Previously  reported  laser  cooling  of  Ions  has  been  extended  to  neutral  atoms  for 
which  atomic  velocities  have  been  reduced  to  4%  and  beam  velocity  spreads  have  been  reduced  to  101.  These  flndlngsshow  that  It 
will  soon  he  possible  to  trap  neutral  atoms  at  It  now  Is  with  Ions  so  that  imich  more  precise  time  and  frequency  standards  for  Navy 
uses  can  be  developed.  The  Townsend  coefficient,  a  central  measure  of  gas  breakdown  processes,  has  been  generalized  to  account 
for  avalanching.  This  generalization  5s  directly  transferred*  to  development  of  fast  switch  development,  a  part  of  the  Navy 
puls*  power  program.  Surface  and  Interface  Physics:  Small  molecules  reflected  from  metal  surfaces  have  been  found  to  exhibit 
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quantized  vibrational  and  rotational  states  during  the  short  tlae  contact  alth  the  surface.  This  fundaaetal  finding  provides 
essential  guidance  for  further  research  Into  catalysis  and  corrosion  processes.  Radiation  and  Optics,  and  laser  Physics: 
Trlvalent  cerulm  has  exhibited  fluorescent  properties  suitable  for  blue-green  lasers  when  Incorporate''  In  scandium  stabilized 
lanthanua  eliminate.  If  acceptable  single  crystals  of  lanthanua  aluaunate  can  he  groan,  a  potentially  superior  blue-green  source 
will  be  available  for  Navy  prograas  In  air  to  underwater  coaaunlcatlons.  The  line  width  of  a  3.2  alcroaeter  free  zlectron  laser 
has  been  measured  and  found  to  be  very  close  to  transfora  Halted.  This  aeans  It  Is  unlikely  that  extraneous  line  broadening 
processes  will  cause  probleas  In  the  Navy  free  electron  laser  program.  Initial  experlaents  on  electron  beaa  energy  recovery  In 
the  under-construction  free  electron  laser  accelerator  have  show  about  901  recovery.  Continued  developaent  should  Increase 
recovery  to  levels  dt.lred  for  two  stag*  free  electron  laser  operation  at  high  efficiency.  A  hal f-deuterated  long  chain 
hydrocarbon  when  Irradiated  with  a  carbon  dioxide  laser  exhibited  selective  elimination  of  deuterium.  This  demonstration  of 
nonstatlstlcal  photochemistry  will  lead  to  a  reevaluation  of  photo-induced  chemical  dynamics  necessary  ror  the  synthesis  of  new 
chealcal  compounds.  Phase  conjugation,  a  nonlinear  optical  four  wave  Interaction  which  produces  the  phase  conjugate  of  an 
Incident  wave,  has  been  Incorporated  In  a  neodymium  laser.  The  phase  conjugation  process  provides  correction  of  aberrations  in 
the  laser  elements  and  laser  media.  This  technique  can  be  used  to  prevent  beam  property  degradation  as  the  power  of  a  laser  Is 
Incieased.  Application  to  Navy  laser  systems  could  provide  significant  Improvement  In  operation.  Color  center  lasers,  previously 
reported,  have  been  advanced  to  exhibit  laser  operation  over  a  tunable  rang*  of  two  to  four  mtcrometers.  This  unique  development, 
while  affording  an  Important  research  tool  In  a  spectral  rang*  particularly  Important  In  chemical  Identification,  provides  a  laser 
source  of  prime  Importance  In  electro-optic  countermeasures.  Physical  and  Underwater  Acoustics:  Experiments  and  calculations 
have  shewn  that  volume  scattering  will  not  degrade  coherent  acoustic  array  performance  of  arrays  five  to  ten  times  larger  than  are 
now  In  use.  this  means  that  underwater  acoustic  arrays  In  deep  water  can  be  built  to  provide  much  higher  angular  precision  and 
hence,  discrimination,  than  those  currently  used.  Near-Meld  acoustic  holographic  techniques  have  been  developed.  These 
techniques  will  afford  a  precise  diagnostic  for  in-sltu  transducer  and  scattering  behavior  required  for  advances  In  underwater 
acoustic  applications  and  transducer  development.  Previously  reported  acoustic  microscopy  research  has  been  advanced  to  exhibit 
resolution  somewhat  better  than  0.08  micrometers.  This  new  capability  should,  among  Its  many  applications,  provide  subsurface 
nondestructive  diagnosis  of  multilayer  electronic  devices  being  developed  under  Navy  programs.  Plasma  and  Ionic  Physics:  A  new 
concept  has  been  proposed  (and  will  be  extensively  examined)  for  a  cyclic  high  current  accelerator!  It  Incorporates  both  betatron 
and  stellarator  principles  In  one  device  which  preliminary  estimates  Indicate  should  exhibit  excellent  stability  properties.  If 
further  work  confirms  Initial  estimates,  a  practical,  compact  accelerator  design  should  evolve  for  application  to  charged  particle 
beam,  millimeter  wave  generators,  and  perhaps  free  electron  lasers,  all  of  Importance  to  Navy  programs  In  high  energy  beam 
systems.  A  laser-guided  electrical  discharge  In  the  atmosphere  has  been  demonstrated  to  act  as  a  radio  frequency  antenna. 
Possible  uses  for  this  phenomenon  would  be  to  provide  antenna  capabilities  when  conventional  antennas  are  not  possible. 
Previously  reported  accomplishments  In  microwave  generators  have  been  extended  to  demonstrate  an  Increase  In  bandwidth  to  131  for 
a  gyro-TWT  amplifier  operating  at  35  GHz.  Further  Increases  In  bandwtdth  for  such  devtces  will  afford  significant  options  for 
Navy  programs  In  electronic  warfare  applications.  Superconductivity:  Techniques  have  been  developed  for  routinely  producing 
tunnel  junctions  approaching  3X10-10  cm*  square  cent)  metes,  and  with  suck  junctions  critical  supercurrent  densities  In  excess  of 
10*A/cmc  anqstroms/squar*  centimeter  have  been  observed.  These  devtces  should  provide  switching  times  less  than  0.1  psec.  These 
devices  should  allow  Investigations  of  the  Intrinsic  response  Holts  of  tunnel  Junctions  and  thereby  provide  reliable  estimates  of 
the  frequency  response  limits  necessary  for  projeted  electronic  applications.  Photon-atslsted  quantum  tunneling  effects  have  been 
Investigated  at  600  GHz.  The  quantum  efficiency  Is  superior  to  the  best  semiconductor  detectors  at  this  frequency,  thus 
providing  options  for  development  of  ultra  hlqh  frequency  electronic  devices,  large  coherent  superconducting  Junction  arrays 
consisting  of  some  tens  of  junctions  have  emitted  radiation  reduced  from  a  width  of  200  NHz  unlocked  to  about  2  NHz  In  the 
coherent  state.  This  result  Is  encouraqlng  for  large,  millimeter  wave  source  developaent.  Computational  Physics:  A  model  was 
developed  to  simulate  the  migration  and  diffusion  of  magnetic  fields  with  loops  through  the  su. .ace' of  the  sun,  and  the  model  was 
compared  to  measured  magnetograas.  It  was  found  that  coronal  holes,  the  source  of  high  speed  solar  wind  streams  can  be  predicted 
months  In  advance.  If  this  model  Is  substantiated,  prediction  of  terrestrial  communication  Interruption  should  be  possible.  Such 
a  predictive  capability  should  prove  of  great  value  to  Navy  communication  channel  selection  and  management.  A  computation  of  the 
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propagation  of  a  detonation  In  a  reacting  gas  between  two  solid  walls  Has  shown  detached  pockets  of  unburned  gas  behind  the  shock. 
These  pockets  seen  to  explatn  the  Initiation  of  new  detonation  cells  and  tne  phenomenon  of  galloping  detonation.  These  findings 
provide  new  understanding  of  detonation  processes  and  possible  control  of  detonation  for  Navy  applications. 

E.  (U)  EY  19B3  Program:  Current  research  under  this  subeleaent  maintains  emphasis  In  areas  considered  to  be  of  continued 

Importance  to  the  Navy:  Solid  State  Physics:  New  emphasis  on  resear'1  of  ultra  thin  magnetic  films;  experiments’  and  theoretical 
research  on  composition  modulated  aTToys  and  research  on  multi  la'  alcrostructures.  This  has  been  aiade  possible  by  new 

experimental  technlgues.  Including  molecular  beam  epitaxy,  and  '  pected  to  provide  new  electri  1c  materials  properties  and 

device  concepts.  Atomic  and  Molecular  Physics:  Continued  Investr  .cion  of  atomic  and  molecular  si  cles  using  new  experimental 
and  computational  techniques  to  optimize  utilization  In  new  systems  and  to  explain  environmental  behavior  affecting  Navy  systems 
such  as  communications;  continued  work  of  wall-coatings  for  low  temperature  hydrogen  masers  needed  for  projected  applications  In 
Gobal  Positioning  Satellite  systems;  continued  research  or:  laser  cooling  of  neutral  atoms  and  Ions  so  that  both  species  can  be 
used  In  spatial  traps  for  Improved  time  and  frequency  standards;  further  research  on  vibrational -rotational  line  widths  for 
testing  detailed  state-to-state  rotational  relaxation  rates  needed  for  laser  systeats  and  chemical  kinetics;  and  new  experimental 
determination  or  cross  sections  for  collisions  of  Rydberg  atoms  so  that  feasibility  and  optlulzalon  of  Rydberg  detection  of 
electromagnetic  radiation  can  be  achieved.  Radiation  and  Optics  and  laser  physics:  Continued  emphasis  on  Improvement  of 
efflctenc/,  stability,  and  lifetime  of  existing  laser  systnms  and  search  for  new  lasers  having  properties  defined  by  Navy  needs 
such  as  blue-green  lasers  and  mid  Infrared  lasers;  Investigation  of  new  approaches  for  filters,  and  detectors  for  blue-green, 
vacuum  ultraviolet  and  x-ray  regions;  utilization  of  picosecond  and  newly  demonstrated  femtosecond  lasers  for  determining 
transient  effects  In  semiconductors  and  on  photochemical  reactions  so  that  they  may  be  characterized  according  to  usage  In  devices 
and  processes;  continued  research  on  optical  processors  for  electronic  warfare,  radar,  and  sonar;  continued  effort  on  two-stage, 
low-voltage  free  electron  lasers  In  special  focus  program;  continued  eaqrhasls  on  scaling  exclmer  lasers  to  one  kilojoule  per 
pulse;  expanded  effort  on  color  center  lasers  tunable  over  the  mid  Infrared  band  for  electro-optic  countermeasures  and  In 
preparation  for  special  program  In  FY  1984;  Investigation  of  noise  sources  In  fiber  optic  systems  applicable  to  special  sensor 
applications;  work  on  nonlinear  optical  techniques  for  microscopy  of  biological  materials  to  provide  a  new  method  of  biological 
examination;  evaluation  of  conjugate  wave  processing  techniques  for  correcting  aberrated  optical  systems;  and  augmentation  of 
research  on  nonoxide  materials  for  use  In  optical  fibers  with  reduced  losses.  Acoustics:  Continued  application  of  new  scattering 
calculations!  techniques  to  complex  underwater  structures  of  Navy  Interest;  ccntlnuej  Investigation  of  anecholc  and  decoupling 
materials  and  mechanics  for  underwater  use  on  Navy  platforms  and  structures;  continued  work  on  optical  acoustic  field 
visualization  methods  and  Increased  emphasis  on  acoustic  holographic  visualization  methods  useful  for  transducer  analysis  and 
sonar  scattering  process  Indentlflcatlon;  continued  Investigation  of  nondestructive  evaluation  by  acoustic  methods  to  provide 
alternative  structure  Inspection  methods;  and  evaluation  of  deep  and  shallow  water  propagation  properties  as  they  Influence 
Pisslvq  and  active  sonar  systems.  Plasma  and  Ionic  Physics:  Continued  work  on  plasma  properties  Influencing  pulsed  power 
switching,  gas  discharge  devices,  aNU  IlSef  Systems;  determination  of  operational  characteristics  of  autoacceleration  and 
automodulation  of  Intense  relativistic  electron  beam  devices  needed  for  Navy  high  power,  directed  energy  applications;  Increased 
eaphasls  on  concepts  for  compact,  cyclic  accelerators  needed  for  practical,  shipboard  use  of  directed  energy  systems;  development 
of  Induction  Ulnae  technology  for  driver  of  advanced  accelerators;  investigation  of  propagation  of  electron  and  ton  beams  In  air 
Tor  determining  feasibility  of  directed  energy  systems;  Inauguration  of  new  thrusts  on  high  power  millimeter  wave  technology;  and 
new  Initlatatlve  on  charged  particle  beam  technology.  Superconduct 1 v 1 ty :  Continued  work  on  coherent  arrays  of  superconducting 
emitters  for  special  high  frequency  source  applications  and  on  arrays  for  logic  switching  and  data  storage  with  speeds  Improved 
over  alternate  technologies;  continued  research  aimed  at  developing  higher  transition  teagierature  and  higher  critical  magnetic 
fields  so  that  cooling  and  environmental  constraints  can  be  reduced;  new  emphasis  on  submterometer  film  structures,  both 
homogeneous  ana  heterogeneous,  for  unique  device  applications;  and  research  on  noise  generation  mechanisms  In  Josephson  Junction 
devices:  Computational  Physics:  Continued  application  of  new  computational  physics  techniques  and  algorithms  to  problems  In 
turbulence,  conhustlon,  and  solar  wind  generation;  development  of  an  optimized  chemically  reacting  flow  modelling  facility;  and 
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generalization  of  l.agranglan  simulation  techniques  to  alloy  computation  of  complex  processes  of  Navy  applicability. 

F.  (U)  FT  198*  Planned  Proqram:  Thrusts  and  changes  planned  are  as  follows:  Sojtd  State  Physics:  Basic  Investigations  will  be 
modified  to  Include  ceramics  In  addition  to  past  eephasls  on  crystalline  materials  because  of  Increased  Navy  Interests  and  the 
development  of  techniques  appropriate  to  the  more  cowplex  ceramic  materials;  continued  and  expanded  work  In  the  femtosecond  regime 
of  transient  phenomena  guided  by  concern  for  even  higher  frequency  operation  of  semiconductor  devices;  Investigation  of  solid 
state  properties  and  limitations  for  ultra  submicrometer  electronic  devices;  Increased  on  emphasis  processes  and  properties 
afforded  by  layered  ultra  thin  film  structures,  produced  by  molecular  bean  epitaxy  and  perhaps  by  photo-induced  chemical  vtpor 
deposition,  anticipated  to  be  Important  In  magnetic,  optical  and  X-ray  devices;  and  the  use  of  new  synchrotron  and  high  flux 
neutron  sources  to  Investigate  the  structure  of  msterlals,  antibiotics,  and  energetic  materials.  Atomic  and  Molecular  Physics: 
Refinement  of  concepts  for  stored  neutral  and  Icnlc  species  for  applications  to  frequency  and  time  standards; continued support 
for  special  wall  treatments  of  hydrogen  aas'.rs  for  space  platform  applications;  continued  Investigation  of  state  changing 
collisions  for  Rydberg  detection  applications;  continued  treatment  of  electron  removal  processes  In  switching  applications  for 
high  power  switches;  and  research  supportive  of  processes  associated  to  explosive  Initiation  of  energetic  materials. 
Radiation  and  Optics,  and  laser  Physics:  Continued  Improvement  of  optical  processes  for  sonar,  radar  and  dvta  processing; 
application  on  nonlinear  optlczl  phenomena  to  optical  processing  for  defined  processing  requirements;  application  of  special 
optical  diagnostic  techniques  to  narrow-bandgap  materials  of  Importance  In  the  Infrared  wavelength  region;  continued  exploration 
of  the  x-ray/gaxaea-ray  region  of  the  spectriaa  for  coherent  sources  and  means  of  controlling  such  radiation;  continued  research  on 
site-specific  photochemistry;  work  on  optical  limitation  concepts  for  optical  countermeasures  applications;  continued  work  on  FT 
83  Initiative  on  low  loss  optical  fibers;  continued  emphasis  on  two  stage,  low  voltage  free  electron  lasers  for  specific  "avy 
applications;  continued  scaling  research  of  er.cimer  lasers  to  one  kilojoule  per  pulse  operation;  and  Inauguration  of  new  program 
In  the  development  of  color  center  lasers  for  optical  countermeasures.  Acoustics:  Application  of  optical  and  acousto-holographlc 
techniques  to  measurement  problems  In  transduction  and  scittering  related  to  sonar  sources  and  sonar  problems;  extension  of 
holographic  and  tomographic  techniques  to  three  dimensional  acoustic  problems;  and  extension  of  topographical  and  sub-bottom  data 
to  the  solution  of  three  dlmwislonal  Issues  In  sonar  problems  as  related  to  acoustic  array  detection.  Plasma  and  Ionic  Physics: 
Oefinltlor  of  optimal  choices  for  generation  of  rsdleton  from  relativistic  electron  beam  devices  for  directed  energy  applications; 
D'ovlslon  of  options  for  accelerators  suitable  for  shipboard  directed  energy  systems;  operation  of  free  electron  laser,  operating 
sl.igle  stage,  driven  by  Induction  llnac  and  determination  of  Its  limits  of  operation;  results  of  charged  Ion  beam  propagation 
calcilated  on  tho  basis  of  data  provided  by  advanced  accelerator  sources;  continued  emphasis  of  Initiative  started  In  FT  1963  on 
mill!  tter  wave,  high  power  technology  related  to  directed  energy  program;  and  expansion  of  the  FT  1983  changed  particle  beam 
Inltlclve.  Superconductivity:  Increased  eaphasls  on  multiple  layer  ultra  thin  film  structures  for  device  application; 
Investigation  oT  TmpT Mentation  of  digital  superconductive  devices  and  systems  with  eaphasls  on  high  speed  applications;  and 
clarlflcatli.-:  of  noise  processes  In  Josephson  Junction  devices  arising  from  deterministic  processes. 


Subelemer.t:  12  Title:  Radiation  Sciences 

Program  Element:  61153N  Title:  Defence  Research  Sciences 

OoD  Mission  Area:  510  -  Defense  Research  Budget  Activity:  1  -  Technology  Bate 

A.  (U)  Subelement  Description:  The  Navy  aust  be  capable  of  operating  In  hostile  radiation  environments  from  nuclear  weapons, 
nuclear  power  sources,  directed  energy  weapons,  and  natural  radiations  In  space.  Research  under  this  Subelement:  (a)  Improves 
our  understanding  of  the  basic  physics  of  the  Interactions  of  radiation  (x-rays,  laser  beams,  mlcrwaves,  and  charged  particle 
beams)  with  matter  and  the  production  of  damage  by  these  radiations  In  materials  and  devices,  (b)  measures  the  vulnerability  of 
advanced  materials  and  electronic  devices  by  actual  testing  with  radiation  sources,  and  (c)  explores  ways  In  which  radiation  can 
be  used  beneficially  either  to  analyze  materials  and  surfaces  or  to  modify  their  properties.  In  addition,  research  Is  performed 
on  advanced  concepts  for  measuring  the  characteristics  of  radiations  In  various  military  applications. 

B.  (IJ)  RELATSO  ACTIVITIES:  The  research  In  this  Subelement  Is  coordinated  through  Depaitment  of  Defense  reviews  sponsored  by  the 
Under  Secretary  of  Defense  for  Research  and  Engineering;  through  collaborative  efforts  between  scientists  from  MRL  and  other 
government.  Industry  and  university  laboratories;  through  close  relationships  between  research  projects  and  D00  applied  problems; 
and  through  participation  In  numerous  D00  technical  coamlttees  and  working  groups. 

C.  (U)  WORK  PERFORMED  BY:  In-House:  Naval  Research  laboratory  (URL),  Washington,  D.C. 

(U)  PROGRAM  ACCOMPllSHHENTS  AND  FUTURE  PROGRAMS: 

D.  (U)  FT  IBM  Accomplishments:  Radiation  Oamage.  A  2.5  micron  diameter  bean  was  used  to  examine  charge  collection  mechanisms 

In  a  metal  on  silicon,  HOS,  capacitor  and  the  experiments  shotted,  for  the  first  time,  that  the  aanunt  of  charge  collected  depends 

on  oxide  thickness.  Understanding  of  charge  collection  Is  critically  important  to  the  hardening  of  electronic  devices,  such  as 

those  used  In  Navy  spacecraft,  'against  single  event  upsets.  The  optically  detected  magnetic  resonance  technlgue  has  been  used  to 

show  that  anttslte  defects  decrease  the  hard  edge  luminescence  In  Gallium  Phosphide,  GaP,  and  thus  decrease  the  efficiency  of 

light  emitting  diodes;  knowledge  about  radiation  Induced  defects  Is  essential  for  developing  radiation  hard  electronic  devices 
from  new  semiconductor  materials.  Radiation  Beams  and  Sources.  A  new  formu'atlon  of  the  theory  of  free  electron  lasers  was 
developed.  Free  electron  lasers  are  of  particular  Interest  to  the  Navy  for  countermeasure  applications.  Experiments  on  usng  an 
ion  beam  to  Incorporate  vapor  deposited  films  Into  the  surface  of  metals  showed  that  the  Incident  fluence  could  be  reduced  by  a 
factor  of  10  below  that  required  to  achieve  a  desired  concentration  by  direct  Implantation.  Improved  surface  mjdlflcatlon 
techniques  are  l^tortant  to  the  Navy  for  Improving  metal  alloy  resistance  to  corrosion  and  fatigue  cracking. 

Synchrotron  Radiation  Applications.  Optical  and  photoelectric  measurements  relating  to  the  fundamental  absorption  edges  of 

Beryllium  Horiae,  wy]  a  potentially  Important  optical  window  material,  were  completed  and  a  theory  was  developed  for  their 
explanation.  The  design  and  procurement  of  two  monochromators,  one  for  the  10-15,000  electron  volts  range  and  one  for  the  4-20 
thousand  electron  volt  range,  for  use  with  the  NRl-NBS  bean  lines  at  the  National  Synchrotron  Llqht  Source.  Brookhaven,  were 
coxpleted.  These  beam  lines  will  give  the  Navy  a  capability  for  performing  experiments  at  the  best  synchrotron  radiation  facility 

In  the  world.  Radiation  Analysis.  A  new  soft  x-ray  source  was  completed  and  employed  In  tests  which  assessed  the  sensitivity  of 

photoresists  for  x-ray  lithography.  X-ray  lithography  Is  important  because  It  nay  become  the  technique  of  choice  for  producing 
submicron  electronic  devices.  Ultra  high  sensitivity  direct  atom  counting  of  tritium  gas  was  successfully  demonstrated  at  the  NRL 
cyclotron.  Tritium  detection  Is  of  Interest  In  the  Navy  In  several  applications. 

E.  (U)  FT  1983  Program:  The  FV  1983  Subelement  program  will  Include  the  following:  Radiation  Passage.  Experiments  and 
calculations  on  the  effects  of  intense  electron  beams  on  energetic  materials,  metals,  composites,  anil  ceramics  will  be  rade. 
Exploratory  measurements  of  the  response  susceptibility  of  electronic  devices  to  microwave  radiation  will  be  Initiated.  Initial 
measurements  of  x-ray  driven  chemical  reactions  in  aqueous  systems  will  be  performed.  The  electronic  and  atomic  structure  of 
point  Imperfections,  Important  In  radiation  damage,  will  be  computed  and  will  Include  relaxation  effects.  Optically  detected 
magnetic  resonance  will  be  used  to  obtain  new  mtcrostructure  Information  on  radiation  Induced  defects  In  various  compound 
semiconductors.  Measurements  on  defect  •■'ructures  will  be  extended  to  quaternary  semiconductors.  Radiation  Beams  and  Sources. 


Subelement:  12  Title:  Wtitlgl  Sciences 

Program  El  event:  61153N  Title:  Defense  Research  Sciences 

DoD  Mission  Area:  bid  -  Defense  Research  Budget  Activity.  l  -  Technology  Base 

Interactions  of  high  energy  electron  beans  with  periodic  aagnetlc  structures  Mill  be  Investigated  at  the  Naval  Research  Laboratory 
Linear  Accelerator  (Llnac)  as  a  possible  source  of  Intense  coherent  radiation.  Hybrid  surface  tret: vent  Methods  such  as  Ion  beau 
nixing  of  deposited  sur  faces  layers  or  Ion  1  replantation  In  a  reactive  gas  Mill  be  developed.  Synchrotron  Radiation  Applications. 
Laser  Induced  plasma  and  annealing  processes  In  semiconductors  will  be  characterized  by  means  of  synchrotron  radiation  and  the 
ne-vly  developed  excited  state  photoelectron  technique.  Hard  and  soft  x-ray  beam  lines  Mill  be  assembled,  tested,  and  put  Into 
operation,  placing  NRL  among  the  first  groups  to  carry  out  materials  experiments  on  the  X-ray  ring  at  the  National  Synchrotron 
Light  Source.  Initial  experiments  Mill  be  concerned  Mltf:  crystal  structure,  surface  properties,  and  effects  of  laser  Irradiation. 
Radiation  Analysis.  Methods  of  Improving  the  sensitivity  of  direct  atom  counting  of  tritium  on  the  Naval  Research  Laboratory 
cyclotron  Mill  be evaluated.  X  ray  emission  from  plasmas  produced  by  a  repetitively  pulsed  Neodymium  laser  Mill  be  measured  and 
applications  to  spectroscopy  and  x-ray  lithography  demonstrated.  Spacecraft  Survivability.  The  neu  microbean  capability  to 
produce  pulsed  Ion  teams  triggered  from  a  device  timing  cycle  Mill  be  exploited  to  study  the  time  dependence  of  charge  collection 
In  clocked  or  cycled  mlcroclcults  for  application  to  Single  event  upset  problems.  Differences  In  the  damage  effects  produced  by 
gamma  rays,  protons,  and  electrons  In  test  NOS  devices  Mill  be  Investigated.  Thermal  annealing  of  Irradiated  Gallium  Arsenide  and 
silicon  solar  cells  Mill  be  performed  In  c..  i-jr  to  Investigate  the  bphsvlor  of  radiation  defects  at  various  temperatures.  A  heavy- 
lons-ln-space  experiment  Mill  be  perpared  for  launch  on  the  Long  Duration  Exposure  Facility  (LDEF)  spacecraft.  The  package  Mill 
determine  the  flux  and  composition  of  heavy  Ions  In  space. 

(D)  FT  1984  Planned  Program:  Radiation  Damage:  Interactions  betMeen  adjacent  radiation  Induced  point  defects  Mill  be 
examined  theoretically  and  experimentally  Mlth  applications  to  diffusion,  annealing,  and  lon-lndricad  materials  modification.  The 
mechanisms  for  materials  damage  by  Intense  particle  beams  Mill  be  investigated.  Lom  temperature  Irradiations  Mill  be  Initiated  so 
that  defect  migration  and  recombination  properties  can  be  researched  In  compound  semiconductors.  The  relationships  batueen 
radiation  Induced  defects  In  semiconductor  autertals  and  the  performance  characterlcs  of  devices  made  from  these  materials  Mill  be 
Investigated.  Radiation  Beams  and  Sources.  The  production  of  tunable  electromagnetic  radiation  from  the  Interaction  of 
relativistic  electrons "mUK  periodic  magnetic  structures  Mill  be  Investigated.  Nonlinear  stability  Investigations  Mill  be  made  of 
electrons  In  undulator  structures  and  Mill  be  related  to  free  electron  laser  experiments.  Hybrid  beam  techniques  uhlch  overcome 
Implant  depth  limitations  and  provide  novel  approaches  to  the  synthesis  of 
refractory  surface  coatings  Mill  continue  to  be 

exploited.  Synchrotron  Radiation  Applications.  The  excellent  research  and  diagnostic  capabilities  of  the  NRL/NBS  (National 
Bureau  of  Standards)  facilities  at  the  National  Synchrotron  Light  Source  Mill  be  fully  utilized.  Investigations  of  Interface 
states,  atonic  defects,  submlcryn  electronic  structures,  highly  eitetted  states  of  natter  (e.q.  laser  excited),  and  crystal 
structures  Mill  be  Initiated  and  carried  out.  Radiation  Analysis.  Radiation  effects  experlettnts  and  theoretical  Investigations 
will  be  Initiated  fer  a  variety  of  neu  types  of  sensors  fabricated  Mlth  Integrated  circuit  techniques.  Direct  atom  counting  Mlth 
Integrated  circuit  techniques.  Direct  atom  counting  Mill  be  attempted  Mlth  relatively  loM-voltage  Ion  bean  accelerators. 
Measurements  nr  high  speed  chanqdc  In  materlels  (e.g.  shock-uave  Induced  transformations)  Mill  be  Investigated  Mlth  x-rays  from 
plasmas.  The  soft  x-ray  source  at  NRL  Mill  be  utilized  to  perform  high  resolution  emission,  absorption,  and  reflection 
spectroscopy  of  materials  of  knoun  electronic  structure.  Spacecraft  Survivability.  Charge  collection  Investigations  Mill  be  made 
In  silicon  and  Gallium  Arsenslde  test  structures  and  devices.  Electron,  proton,  and  gamma  rry  damage  equivalence  in  non-MOS 
devices  Mill  be  Investigated  and  compared  to  NOS  devices.  Laser  damage  to  exterior  satellite  components  Mill  be  analyzed  and  neM 
techniques  for  hardening  such  components  mIU  be  examined.  The  heavy  Ions  In  space  experiment  Mill  be  deployed  In  orbit  In  FT 
1984  and  returned  to  north  In  FT  1985.  Data  analysts  Mill  commence  In  FT  1985. 
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Subelement:  Title:  Chemistry 

Program  Element:  61153b  Title:  Defense  Research  Sciences 

DoO  Mission  Are*:  510  -  Defense  Research  Budget  XctTvTtyT  1  -  Technology  Base 

A.  (U)  Subeleaent  Description:  Research  In  this  subeleaent  provides  understanding  of  materials,  devices  and  analytical 
techniques  needed  for  construction  and  laproveaent  of  advanced  Navy/Marine  Corps  systeas  and  capabilities.  The  prograa  Includes: 
the  chealcal  synthesis,  characterization  and  processing  of  new  and  Improved  aaterlals.  Including  polyaers  and  solid  state 
Materials;  the  physical  chealstry  of  aaterlals;  the  chealstry  of  electrochealcal  power  sources;  surface  chealstry.  Including 
reactions  at  Interfaces,  catalysis,  and  the  electrochealcal  Modification  of  surfaces;  chealcal  Instruaenfatlon  and  analytical 
techniques  to  solve  material  and  environmental  problems;  art  chealcal  theories  related  to  the  above. 

B.  (U)  RELATED  ACTIVITIES:  Coordination  Is  maintained  th'ough  presentations  to  the  Office  of  the  Under  Secretary  of  Defense  for 
Research  and  Engineering  and  with  the  Army,  Air  c'rce.  National  Aeronautics  and  Space  Administration,  National  Science  Foundation, 
Departoent  of  Energy,  and  National  Institutes  (.  He  lth  by  regularly  scheduled  Meetings  .nd  reviews  at  which  representatives  or 
the  agencies  discuss  Interests  and  problems  of  their  respective  programs  and  exchange  of  Information  on  proposals  and  actions 
taken  on  them.  Coordination  and  joint  planning  of  special  areas,  e.g.,  chemical  warfare  defense,  are  Maintained  through  regular 
meetings  of  a  working  group  of  all  Navy  chemical  research  directors.  Closely  coupled  basic  research  and  exploratory  development 
projects  are  simultaneously  maintained  by  Navy  scientists.  Examples  of  such  joint  areas  Incline  electroactive  polymers  and 
photochemical  aspects  of  materials  for  Information  storage  In  computers.  Joint  projects  among  the  services  and  with  Defense 
Advanced  Research  Projects  Agency  are  frequently  managed  by  Navy  scientific  officers.  Current  examples  Include  a  Joint  Army-Navy 
task  at  Colorado  State  University  and  a  joint  Defense  Advanced  Research  Projects  Agency-Navy  task  at  the  University  of 
Pennsylvania. 

C.  (U)  WORK  PERFORMED  BY:  (Representative)  In-House:  Naval  Research  Laboratory,  Washington,  DC.  Industrial :  IBM,  Torktown 
Heights,  NY;  Kings  Mountain  Specialities,  Inc.,  kings  Mountain,  NC;  EIC  Laboratories,  Inc.,  Newton,  NA;  Academic:  University  of 
California,  Los  Angeles,  CA;  University  of  Texas,  Austin,  TX;  Howard  University,  Washington,  DC;  University  of  Massachusetts, 
Amherst,  MA;  University  of  Utah,  Salt  Lake  City,  UT;  University  of  Illinois,  Urban*,  IL. 

(U)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  PROGRAMS: 

C*  (u)  FT  198?  Accomllshments:  In  Chemical  Materials,  clear  fluoroepoxy  polymers  have  been  synthesized  which,  unlike 
conventional epoxies,  are  highly  oil  and  water  repelling.  Fluoroacrylate  polymers  have  been  developed  which,  after  one  year 

Immersion  absorb  less  than  0.06S  water.  The  advantages  of  these  highly  environmentally  resistant  polymeric  materials  Include 

their  high  optical  clarity  and  staple  application  (one  component  coating  system).  These  aaterlals  will  be  useful  In  undersea 
optical  devices.  Initial  funding  of  research  on  polyacetylene  led  to  the  establishment  of  a  new  research  field  of  conducting 
polymers.  Recently,  theoretical  models  have  been  developed  to  account  for  experimentally  observed  optical  and  Infrared 
properties,  and  methods  have  been  developed  to  use  conducting  polyaers  as  electrodes.  This  research  has  transitioned  to  other 
government  agencies,  and  the  public  sector  In  the  fora  of  large  Industrial  programs  aimed  toward  the  development  of  new,  high 
energy  density  batteries,  and  to  Exploratory  Development  Navy  effort  ibilch  promises  lightweight  camouflage,  shielding  materials. 
A  theory  has  been  developed  to  account  for  the  unusual  piezoelectric  activity  (pressure/acouttlc  sensitive  response)  of 
polyvlnylldene  fluoride  (PVFzs  which  is  becoming  an  Important  naval  acoustic  sensor  material.  Importantly,  the  theory  also 
provides  guidance  for  the  development  of  new  and  Improved  polymeric  acoustic  sensor  materials.  Microelectronic  devices  have  been 
developed  as  sensors  to  monitor  polymer  processing  such  as  the  cure  of  epoxy  resins  used  In  composites  In  high  performance 

aircraft  and  ships.  This  condonation  of  polymer  processing  with  microelectronic  sensing  offers  an  entirely  new  approach  to 

quality  control  and  lifetime  assurance  of  critical  structural  materials.  In  Analytical  Chemistry,  a  triple  quadrupole  mass 
spectrometer  has  been  Invented  and  Is  being  developed  for  atmospheric  monitoring  and  analysis.  This  Instrument  which  Is  patented. 
Is  under  active  exploratory  development  by  Navy  laboratories,  comeerctal  Instrument  manufacturers,  and  NASA.  In 
Solid  State  Chemistry,  a  sample  assenbly  has  been  designed  for  research  in  which  a  high  flux  of  atomic  hydrogen  can  be  Introduced 
to  Eh?  surface  ol  a  metal  to  permit  studying  a  much  wider  range  of  surface  reactions,  over  a  wider  range  of  temperatures  and 
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Subel  extent:  13  Title:  Chemistry 

Program  Element:  61153N  Title:  Befense  "Research  Science! 

DoD  Mission  Area:  51d  -  Oefense  Research  Budget  Activity:  1  -  TechnoT6g/~Base 

surface  concentration.  Electron  tunneling  spectroscopy  has  been  developed' and  applied  to  mlcroanalysls  of  organics  on  aluminum 
oxide  surface.  The  vibrational  spectrum  of  less  than  a  nanogram  of  material  has  been  obtained.  Investigations  of  the  chemical 
bonding  and  electronic  and  geometric  structure  of  refractory  metal/stllcon  Interfaces  has  revealed  the  basic  mechanisms  of 
Interfaclal  chemical  reactions  responsible  for  slllctde  and  Shottky  barrier  formation  In  electronic  devices.  In  Electrochemistry, 
rechargeable  lithium  batteries  with  capacities  five,  ten,  or  twenty  ampere-hours  have  been  prepared  on  a  laboratory  scale,  these 
batteries  now  have  cycle  lives  exceeding  fifty  cycles.  An  Investigation  Into  the  behavior  of  silver  battery  electrodes  on  cycling 
has  led  to  a  modification  of  the  method  of  manufacture  of  plates  for  batteries  used  In  the  fleet  ballistic  missile. 

E.  (U)  FT  1983  Program:  In  Chemical  Materials,  continued  emphasis  Is  being  given  to  research  on  new  electroactive  materials  for 
electronic  and  electrical  applications,  acoustic  and  thermal  sensors,  and  countermeasures  and  camouflage.  This  research  Includes 
tailoring  properties  of  flexible  conducting  polymers  through  evaluation  of  new  dopants,  mechanical  erfects  (e.g.,  stretch 
orientation)  new  dopant  processes  (e.g.,  electrochemical  methods);  evaluation  of  piezoelectric  polymers  focusing  on  ultra-pure 
polyvlnylldene  fluoride  and  promising  new  materials  for  sensors;  work  on  novel  conducting  metal  complexes  «di1ch  have  potential  for 
Improving  electro-optical  devices  and  electrochemical  processes.  The  Improvement  of  environmentally  stability  of  polymers 
continues  to  receive  emphasis.  Including:  Improved  coating  systems  and  toughened  adhesives;  aging  and  curing  work  to  Ixprove 
service  life  of  composite  matrix  materials.  The  conversion  of  polymers  directly  to  ceramic  materials  (e.g.,  silicon  nitride)  will 
be  expanded  to  Include  boron  nitride  precursors  with  the  objective  of  providing  an  efficient  new  technology  for  the  preparation 
and  processing  of  high  strength/temperature  ceramic  fibers  and  bodies  for  composite  reinforcement,  turbine  blades  and  heat 
exchangers.  Research  related  to  Infrared  decoy  materials  and  new  polymers  for  acoustic  camouflage  will  be  Initiated.  Work  Is 
underway  on  linear  and  crossllnked  fluoroacryl ates  as  new  environmentally  resistant  coatings  and  plastics.  Research  will  be 
expanded  In  the  polymer  processing  science  area  to  Include  research  on  ultrahlgh  strength  polymers  for  coaposltes  and  lightweight 
armor.  Research  will  ne  Initiated  toward  chemical  modification  of  materials  by  Ion  and  radical  Implantation  to  Improve  the 
service  lifetime  of  naval  equipment.  The  electrochemical  and  thermocatalytlc  reduction  of  carbon  dioxide  will  be  eaphaslzed  to 
Provide  a  new  approach  to  efficient  atmospheric  purification.  In  Analytical  chemistry,  advanced  chemical  Instrumentation  to 
Investigate  the  composition,  performance  and  stability  characteristics  of  materials,  and  the  development  of  diagnostic  techniques 
to  monitor  the  processing  of  materials  will  be  stressed.  Nondestructive  evaluation  methods  for  examining  the  cure  states  of 
polymers  by  nuclear  magnetic  resonance  techniques  Is  being  eaphaslzed.  Rapid  methods  for  the  analysis  of  selected  trace  metals, 
dissolved  organic  materials  and  chemical  agents  In  seawater  will  be  evaluated.  The  Solid  State  Chemistry  program  will  emphasize 
the  chemical,  structural  and  electronic  properties  of  Interfaces  by  addressing  research  areas  that  Include  electron,  photon  and 
particle  bean  Induced  surface  chemistry  and  Interactions,  passivation,  adhesion  lubrication  and  catalysis.  Optical  techniques  for 
surface  analysis  will  be  examined  with  e^hasls  on  Instrumentation  for  In  situ  chemical  characterization  of  solld/solld  and 
gas/soltd  Interfaces.  A  program  on  electronic  materials  will  stress  the  chemical  and  physical  mechanisms  related  to  the 
fabrication  and  characterization  of  electronic  microstructures.  This  will  Include  efforts  on  Instrumentation  and  mathodology  for 
quantitative  chemical  and  structural  analysis  of  the  microstructures.  A  new  experimental  program  on  particle  beam  and  laser 
stimulated  surface  chemical  processes  will  be  Initiated.  The  wear  resistance  to  laser-sprayed  and  other  coatings  will  be 
Investigated.  In  Electrochemistry,  research  to  determine  the  electrochemical  properties  of  polymer  based  Ionic  conductors  and 
other  solid  electrolytes  relative  to  their  application  to  power  sources  and  displays  will  continue  to  expanded.  Research  on  the 
electrochemical  fundamentals  necessary  to  develop  a  battery  lifetime  predictive  capability  will  be  continued.  Applications  of 
surface  spectroscopic  techniques  Including  In  situ  measurements  to  fundamental  problems  the  electrode-electrolyte  Interface  will 
continue. 

T.  (U)  FT  1964  Planned  Program:  In  Chemical  Materials,  emphasis  on  environmentally  stable  polymers  Including  elastomers  and 
thermosets  will  continue.  This  will  Include  the  synthesis  and  evaluation  of  coatings,  composite  materials  and  adhesives  reslstent 
to  harsh  Navy  environment.  Polymer  research  on  novel  processing  methods  will  be  Initiated  to  provide  new  options  for  dealtng  with 
Navy  needs  for  high  performance  polymers  which  are  difficult  to  process;  emphasis  will  Also  be  placed  on  nonequl librium  aspects 
of  processing.  Carbon  dioxide  chemistry  research  relevant  to  the  control  of  atmospheres  In  submarines  will  be  expanded  to  Include 
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additional  emphasis  on  electrochemical  reduction  of  carbon  dioxide.  Research  on  electroactive  mateilals  Including  molecular 
electronic  devices  Mill  continue  as  the  development  of  new  electronic  and  electrical  materials  for  sensors  and  electrochemical, 
camouflage  and  countermeasures  applications  Is  perceived  as  a  critical  need.  A  breakthrough  In  conducting  polymers  Nhlch  promises 
stable,  high  strength,  llghtuelght  fibers  of  controllable  conductivity  Mill  be  pursued.  In  Analytical  Chemistry,  the  development 
of  unique  laboratory  instrumentation  and  chemical  sensors  that  can  be  applied  to  Navy  needs  mi (Icontlnue  to  be  emphasized.  In 
Solid  State  Chemistry,  research  related  to  the  chemistry  of  electronic  materials  and  mlcrostructural  fabrication  mill  continue  to 
BS  Sn'eTSed.  ibis  research  Mill  Include  material  synthesis,  atom  cluster  Identification  properties  and  chemical  analysis  of 
electronic  materials,  and  work  on  the  fabrication  and  characterization  of  micron-sized  electrodes  for  use  In  non  destructive 
evaluation  applications  and  chemical  warfare  defense  detectors.  The  new  experimental  program  on  laser  and  particle  beam 
stimulated  surface  chemical  processes  will  be  expanded.  In  Electrochemistry,  solid  electrolytes  and  ionic  conductors  and  their 
applicability  to  power  sources  and  other  devices  Mill  continue  to  receive  Increased  attention.  Research  to  elucidate  the 
fundamentals  of  electrode  processes  and  their  Influence  on  power  source  performance  and  reliability  will  continue. 
Characterization  of  the  electrode-electrolyte  Interface  will  remain  an  area  of  emphasis.  Research  on  high  temperature 
electrochemical  processes  end  their  applicability  to  naval  needs  will  be  expanded. 
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Propria  Element:  61153N 

DoD  Mission  Atm:  5lt)  -  Defense  Research 


Title:  Mathematical  Sciences 
Title:  Defense  Research  Sciences 
Budget  Activity:  1  -  Technology  Bese 


A.  (U)  Subel ement  Description:  This  subelement  coogtrlses  research  directed  toward  solving  mathematical  and  analytic  probleas  In 
the  functional  all Itary  areas  of  survlel lance,  logistics,  manpower,  Intelligence,  acquisition  end  procureaent,  and  comnand  and 
control;  and  towards  providing  new  aatheaatlcal  and  statistical  and  coeputattonal  tools  useful  Tor  requirements  deterai nation, 
planning,  design,  developaent,  maintenance,  and  use  of  operational  naval  vehicles  and  systems.  The  results  lead  to  new  techniques 
for  the  acquisition  and  processing  of  data  for  logistics  and  for  recruitment  end  allocation  of  personnel;  to  analytic  and 
numerical  wthods  for  engineering  design,  and  for  estimation,  evaluation  and  comparison  of  weapon  system  requirements  and 
performance;  and  to  morn  effectlie  approaches  to  assessing  and  controlling  system  reliability,  costs  and  schedule  In  project 
management.  The  research  Is  aHu  pertinent  to  deriving  theories  and  techniques  of  Information  processing,  storage  and  retrieval, 
and  to  the  design  of  novel  architectures  for  computing  devices  and  Information  processing  systems.  The  effort  Is  conducted  In  the 
areas  of  numerical  analysis,  mathematical  analysis  and  applied  mathematics,  mathematical  programming,  mathematical  statistics, 
quality  assurance  and  relleblllty  theory,  computer  simulation,  signal  processing,  decision  theory,  system  and  control  theory, 
logistics,  operations  research,  artificial  Intelligence  and  robotics,  and  computer  software  and  hardware. 


B-  (U)  RELATED  ACTIVITIES:  This  research  is  related  to  efforts  In  Army,  Air  Force,  the  Defense  Advanced  Research  Projects 
A?enc*.  the  Rational  Aeronautics  and  Space  Administration,  the  Department  of  Energy  and  the  Rational  Science  Foundation.  Active 
liatson  is  maintained  with  these  agencies  through  regular  professional  comaeinlcatlon,  through  annual  formal  reviews  by  the  Under 
Secretary  of  Defense  for  Research  and  Engineering  and  through  numerous  joint  conferences  In  selected  technical  areas.  Significant 
support  relations  exist  with  the  Defense  Advanced  Research  Projects  Agency  Information  technology  research  program,  with  the  naval 
exploratory  development  programs  under  the  Ravel  Heterlal  Command  In  ship  performance  evaluation,  manpower,  logistics,  comnand  and 
control,  and  with  the  advanced  development  studies  and  analysis  programs  of  the  Chief  of  Raval  Operations  and  Planning,  Analysis 
and  Evaluation  Office  of  the  Department  of  Defense. 


c-  (u)  WORK  PERFORMED  BT:  (Representative  list)  Hassachusetts  Institute  of  Technology,  Cambridge.  RA;  Vale  University,  New 
st*n'or<l  University,  Stanford,  CA;  Princeton  Ihilverslty,  Princeton,  RJ;  Brown  University,  Providence,  Rl;  Carnegie- 
Mellon  University,  Pittsburgh,  PA;  Ihilverslty  of  Pennsylvania,  Philadelphia,  PA;  University  of  Rhode  Island,  Kingston,  Rl; 
University  of  Texas,  Austin,  TX;  and  University  of  North  Carolina,  Chapel  Hill,  RC. 


»•  tU)  FT  198?  ACCOMPLISHMENTS:  In  ROBOT ICS ,  formulation  of  a  mathematical  solution  to  robot  manipulator  dynamics  equations  has 
Improved  solution  times  from  exponential  with  the  nwfcer  of  Joints  to  linear  with  the  number  of  Joints.  This  dramatically 
Increases  the  ability  for  real-time  control  of  coaplcx  robot  arms.  Also,  a  direct  drive  arm  has  been  developed  with  small 
powerful  motors  at  each  Joint.  This  system  Is  mechanically  very  stable  and  extremely  accurate.  Both  developments  strongly  aid  In 
the  development  of  autonomous  robots  for  carrying  out  dangerous  naval  missions.  In  ART1FICAL  INTELLIGENCE,  a  system  has  been 
developed  for  natural  language  text  understanding  which  Is  capable  of  understanding  nomnan  one  natural  language;  English  and 
Chinese  have  been  used  as  the  demonstration  languages.  Such  a  system  will  greatly  facilitate  execution  of  Joint  naval  exercises. 
*h  APPLIED  MATHEMATICS,  the  so-called  Boorn-Rytov  approximation  has  been  used  to  extend  scaler  diffraction  tomography  to  the 
vector-Vlluea  dlecirtdHgnetlc  case  for  inverse  scattering  applications.  A  typical  such  application  Involves  the  radar  Imaging  of 
targets  In  clutter  fog  and  rain.  In  NUMERICAL  AND  COMPUTATIONAL  HETHOOS,  a  new  numerical  code  has  been  developed  for  2-d  breaking 
water  waves  idilch  Includes  air  entrapment  and  milttple  water/air  Interfaces.  In  STATISTICS,  an  exciting  technique  for  the 
exploratory  analysis  of  high  dimensional  data  has  been  demonstrated  successfully.  A  "combination  of  a  theoretical  development, 
projection  pursuit,  and  a  computer  graphics  system,  this  technique  will  allow  for  analysis  of  up  to  IS  simultaneous  measurements 
frof,  ?***'  Jfstems.  .  ,B  SI6NAL  PR0CE551N6.  some  fundametat  work  on  the  robust  estimation  of  Kalman  filters  has  been 
applied  to  eliminate  glint  In  the  taPgecing  or  sparrow  missiles.  This  application  allows  the  missile  system  to  operate  In  a  much 
wider  environment.  Through  algorithmic  Improvement,  a  new  capability  has  been  achieved  In  a  traget  tracking  algorithm  applied  to 
V**  °f  th«  aircraft.  This  will  create  the  ability  of  the  E2C  to  support  maphlblous  operations. 
In  OPERATIONS  RESEARCH,  dramatic  new  computational  techniques  for  the  solution  of  network  related  problems  nave  been  developed. 


21 


(  >.  i 


Subelement:  14  Title:  Mathematical  Sciences 

Program  Element:  61153N  Title:  \  Deiense  Kaseartn  STTTgnces 

OoO  Mission  Area:  5l0  -  Defense  Research  Budget  Activity:  1  -  Technology  Base 

These  techniques  heve  been  used  to  solve  a  aulttcrlterla  personnel  assignment  problem  with  10,000  constraints  and  780,000 
variables  and  nave  reduced  the  computation  time  on  a  personnel  career  path  model  used  by  DoD  from  3  hours  to  9  minutes.  A 
combination  of  algorithmic  advances  and  Implementation  of  techniques  for  human/machine  Interaction  has  resulted  in  the  largest 
mathematical  programming  system  for  vehicle  dispatching  In  the  world.  The  Military  Sealift  Command  Is  Intending  to  apply  these 
techniques  to  probleas  in  mobilization  planning. 

E.  (U)  FT  1983  PROGRAM:  In  MOOT  ICS,  miphasls  is  on  the  merging  of  the  Computer-Aided  Design  and  Computer-Aided  Manufacturing 
(CAM)  processes  Into  a  system  which  will  account  in  the  design  process  the  real  manufacturing  constraints  and  design  the 
manufacturing  facility  as  well  as  the  Item  to  be  manufactured,  EipMtasIs  Is  on  cheap  prototypes.  A  major  program  in  precision 
engineering  has  begun  In  FT  1983.  In  ARTIFICIAL  1KTELEISEMCE,  e^ihasls  will  be  on  more  effective  mechanisms  for  machine 
representation  of  the  priorities  of  real-world  objects'  ami  events,  achievement  of  machine  understanding  of  the  relationships  among 
people,  objects  and  events  coupled  with  modeling  of  human  factors,  and  creation  of  a  dynamic,  data-driven  concept  of  contest  to 
distinguish  Individual  differences  and  preferences.  Motivation  for  the  A1  program  Is  to  provide  military  commanders  with  rapid 
expert  advice.  In  SOFTWARE  ENGINEERING.  emphasis  1$  on  automating  the  software  development  process  including  not  only  the  design, 
but  also  the  mintainance  of  software.  Approaches  Include  modular  reuseable  software,  graphics  aids  for  software  and  software 
embedded  in  hardware.  In  APPLIED  MATHEMATICS,  emphasis  will  be  on  the  use  of  mathematical  analysts  for  use  in  space  systems 
application  such  as  surveillance,  communications,  navigation  and  envl ronmental  monitoring..  Particular  emphasis  will  be  given  to 
problems  associate  with  Improved  orbit  determination,  control  of  large  structures  In  space,  and  nonlinear  waves.  A  large  new 
thrust  has  begun  in  the  area  or  Inverse  methods  which  will  be  applicable  not  only  to  scattering  phenomena  in  the  ocean  but  also  to 
nondestructive  evaluation  of  naval  materiel.  In  NWtRICAL  AMD  COMPUTATIONAL  METHODS,  emphasis  continues  on  numerical  methods 
applicable  to  fluid  and  structural  mechanics  problamsT  An  Interdisciplinary  program In  targe  scale  scientific  computing  enters 
Us  second  year.  A  large  new  program  In  Very  Large  Scale  Integrated  (VLSI)  computational  architectures  begins  this  fiscal  year 
with  a  focus  on  dramatically  Improving  signal  processing  architectures.  In  STATISTICS,  emphasis  will  Increase  In  the  area  of 
computational  statistics  for  the  analysts  of  naval  systems.  Work  In  the  area  of  remote  sensing  data  analysis  has  reached  Its 
maximum  planned  level  and  has  begun  to  transition.  Image  processing  techniques  are  being  Implemented  at  the  Naval  Research 
laboratory  and  at  the  Naval  Air  Systems  Command.  A  large  Interdisciplinary  program  (joint  with  researchers  In  mathematics, 
physiology)  In  the  area  of  modelling  human  learning  and  memory  will  begin.  In  SIGNAL  PROCESSING,  funding  for  non-Gausslan  signal 
processing  will  be  completed.  Transition  has  already  begun  to  Naval  Electronics  systems  command  and  Naval  Sea  Systems  Commard. 
Work  in  che  area  of  target  tracking  Is  already  marking  a  transition  to  the  Naval  Electronics  Systems  Command  and  the  Naval  Air 
Systems  Command.  Emphasis  will  be  placed  on  extension  of  non-Gausslan  results  to  sonar  arrays  and  implementation  In  VLSI 
architectures.  In  OPERATIONS  RESEARCH.  Increased  emphasis  will  be  placed  on  quality  control  research  for  naval  systems  and  a 
decreased  eaphasls  on  fundamental  work  In  reliability.  Emphasis  will  be  rather  on  exploitation  of  reliability  work.  The  de¬ 
emphasis  on  reliability  theory  Is  made  because  of  a  large  Air  Force  Initiative  In  this  area.  Research  In  the  area  of  logistics  Is 
scheduled  for  a  careful  re-examination. 

F*  (U)  FY  1984  PLANNED  PROGRAM:  In  ROBOTICS,  emphasis  will  continue  on  the  CAD-CAM  work  as  well  as  a  special  emphasis  on 
flexible  manufacturing.  Particular  Interest  will  be  focused  on  research  Issues  related  to  the  design  and  development  of 
manufacturing  facilities  for  a  small  number  of  Items  such  as  frequently  occur  In  naval  materiel  requirements.  In 
ARTIFICIAL  INTELLIGENCE,  a  major  new  Initiative  Is  planned  In  the  area  of  Expert  Systems  with  special  eaphasls  in  learning  and 
reasoning  To  the  loakaand  and  Control  environment.  Emphasis  will  also  be  on  the  transition  of  research  to  the  Naval  Research 
Laboratory,  In  SOFTWARE  ENGINEERING,  eiphasls  will  continue  on  automating  the  software  development  process.  A  major  research 
program  in  highly  parallel  computing  architectures  will  come  to  a  conclusion  In  FY  1984.  In  APPLIED  MATHEMATICS,  a  major 
initiative  In  mathematical  modelling  of  distributed  decision  processes  will  begin.  Emphasis  will  be  on  distributed  decision 
making  In  the  Command  and  Control  environment.  In  NUMERICAL  AND  COMPUTATIONAL  METHOOS,  there  will  be  continued  research  in  the 
area  of  large  scale  scientific  computing  and  mathematical  algorithms  for  VERY  LARGE  SCALE  INTEGRATED  (VLSI)  circuit  architectures. 
In  STATISTICS,  the  program  in  the  stochastic  modelling  of  learning  and  memory  structures  in  the  human  brain  will  continue. 
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Eaphesls  on  the  computational  aspects  of  statistics  Mill  continue  with  particular  attention  to  advanced  statistical  software.  In 
SIGNAL  PROCESSING,  the  major  research  effort  In  non-6auss1an  signal  processing  Mill  come  to  a  close  against  a  background  of  «uch 
empirical  work.  A  related  nett  Initiative  in  ocean  surveillance  signal  processing  Mill  begin.  Eaphesls  In  this  program  Mill  be  on 
the  development  of  new  array  processing  techniques  growing  out  of  the  non-Gausslan  program  end  the  VLSI  architectures  program 
mentioned  under  the  Numerical  and  Computational  Methods  section.  In  OPERATIONS  RESEARCH,  emphasis  will  be  placed  on  discrete 
mathematical  methods  with  applications  to  productivity  Improvement  In  manufacturing  and  distribution  processes.  Work  will 
continue  In  the  area  of  decision  methods  and  In  the  area  of  quality  control. 


Subel  eaent:  21  Title:  Electronics 

Program  Element:  61153N  Title:  Defense  Research  Sciences 
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A.  (U)  SU6ELEMENT  DESCRIPTION:  Research  In  tilts  subelement  Is  directed  toward  meeting  lon9  range  naval  operational  requirements 
In  the  areas  of  communications,  command  end  control ,  navigation,  electronic  warfare,  guidance  and  fire  control,  avionics, 
surve'llance,  and  antisubmarine  warfare.  The  major  areas  of  this  research  are:  Electromagnetic  Waves  and  Space  Radiation, 
Involving  generation,  propagation,  reflection,  absorption,  refraction  and  scattering  of  electromagnetic  waves;  antenna  theory; 
radar  target  detection  and  Identification;  magnetospherlc  electric  and  magnetic  fields;  solar  radiation  and  energetic  particles  In 
the  magnetosphere;  electronic  warfare;  Physical  Electronics  Involving  synthesis  characterization  and  analysis  of  electronic 
materials  and  structures;  Solid  State  Electronics,  1nc1miln?~mlcrowa»e  and  millimeter  wave  devices.  Ion  Implantation,  radiation 
effects  In  solids.  Integrated  circuits,  signal  sources,  and  optical  sources,  and  optoelectronics;  Electronic  Systems 
and  Communications  Theory,  Including  Information,  circuit  and  control  theory,  network  analysis,  linear  and  nonlinear  system 
theory,  distributee' processing,  signal  coding,  signal  processing  and  fault  analysis. 

B.  (U)  RELATED  ACTIVITIES:  lnterservlce  coordination  Is  accomplished  through  Office  of  Under  Secretary  for  Defense  Research  and 
Engineering"  reviews  arid" direct  tri-service  coordination:  Some  significant  efforts  art  supported  Jointly  by  the  Army  Research 
Office,  Office  of  Naval  Research,  and  the  Air  Force  Office  of  Scientific  Research.  The  Joint  Services  Electronics  Program  which 
contracts  with  la  universities  Is  monitored  by  a  Tri-Service  Technical  Coordination  Committee  to  provide  a  base  of  support  for 
proven  sources  of  new  electronics  Ideas  ana  tv  ensure  that  work  performed  Is  of  highest  quality  and  relevant  to  Department  o' 
Defense  Interests.  The  subelement  Is  coordinated  with  Navy  exploratory  development  programs  and  the  Electronics  and  Electro- 
Optics  Strategy  Group.  Other  Important  coordination  Is  provided  through  the  National  Science  Foundation  Interagency  Group  on 
Materials  and  the  Interagency  Comaltteu  for  Electronics  Research  In  which  representatives  of  the  Army,  Navy,  Air  Force.  Department 
of  Energy,  National  Aeronautics  and  Space  Administration,  Oafense  Advanced  Research  Projects  Agency  and  the  National  Science 
Foundation  meet  regularly  to  review  progress  and  plans;  to  ensure  adequate  funding  of  critical  areas  and  prevent  duplication  of 
effort.  Coordination  Is  also  provided  through  the  Office  of  Under  Secretary  of  Defense  Research  and  Engineering  Advisory- Group  on 
Electron  Devices. 

C.  (U)  WORK  PERFORHEO  BY:  (Representative)  In-House:  Naval  Research  Laboratory,  Washington,  OC;  Naval  Ocean  Systems  Center,  San 
Diego,  CA;  Naval  Weapons  Center,  China  Lake.  CA.  Industrial:  IBM,  T.d.  Watson  Research  Center,  Yorktown  Heights,  NY;  HcDonnell- 
Douglas  Astronautics  Laboratory,  Huntington  Beach,  ca;  Hughes  Research  Laboratories,  Malibu  Beach,  CA;  Rockwell  International 
Science  Center,  Thousand  Oaks,  CA;  Academic:  Harvard  University,  Cambridge,  HA;  Stanford  University,  Stanford,  CA;  Ohio  State 
Unlvers'ty,  Columbus,  OH;  University  of  Illinois,  Urbane,  IL. 

0.  (U)  FY  1982  ACCOMPLISHHENTS:  Electromagnetic  Waves  and  Space  Radiation  -  Extended  the  knowledge  of  the  galactic  cosmic  ray 
Intensity  to  2$  astronomical  units  from  the  sun:  participated  In  the  first  ionospheric  modification  experiments  conducted  from  the 
Space  Shuttle;  obtained  comprehensive  global  tmagas  of  the  polar  aurora  from  satellite  based  sensors;  have  shown  positive 
correlation  between  a  strong  southward  Intarplanetary  magnetic  field  and  the  onset  of  magnetospherlc  plasma  sheet  expansion;  and 
have  shown  that  total  magnetospherlc  plasma  density  related  to  the  P-  .  3  magnetic  pulsations  with  periods  from  t  -  IS  -  05  sec. 
All  of  the  above  are  related  to  the  reliability  and  predictability  of  lon$  range  communications  systems.  A  precise  radar 
scattering  range  became  operational  for  generation  of  data  base  and  tasting  of  targat  recognition  schemes;  nlcrowave  Imaging  with 
resolution  coaq>arable  to  the  human  aye  was  demonstrated  with  self  cohernet  antenna  array;  and  a  new  technique  was  developed  for 
resolving.  In  the  presence  of  nofse,  two  closely  spaced  resonances  having  a  large  difference  In  amplitude.  In  the  area  of 
Electronic  Warfare  and  analysis  of  the  behavior  of  Broadband  Frequency  Shift  Keying  spread  spectrum  systems  has  Indicated  that 
these  systems  are  more  vulnerable  to  Janailng  than  previously  believed.  The  analysis  has  suggested  possible  Jawing  strategies. 
The  High  Power  Auroral  Stlailatlon  (HIPAS)  experimental  facility  has  become  operational.  Initial  experiments  have  shown 
enhancement  of  scattered  amplitude  modulated  waves.  This  technique  could  lead  to  a  new  ELT  cowunlcatlon  system. 
Physical  Electronics  -  Professor  N.  Bloemberoen  at  Harvard  University  was  awarded  the  1981  Nobel  Prize  In  Physics  for  research  In 
qiBTC* — rrstfreimir  which  was  supported  solely  by  the  Joint  Services  Electronics  Program.  The  knowledge  gained  In  this  research 
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Is  of  value  to  Navy  laser  related  prog'ams.  Theoretical  work  on  tightly  bound  electronic  defect  states  In  semiconductors  (“Deep 
Levels")  has  provided  Insight  Into  the  relation  of  level  properties  to  the  chemistry  of  the  defect.  This  knowledge  Is  necessary 
for  predictive  design  and  control  of  the  performance  of  semiconductor  electronic  devices  for  future  Navy  systems,  particularly  the 
newer  compound  semiconductor  devices.  large  wafers  of  polycrystal  I Ine  silicon  layers  overlaying  oxide  have  been  successfully 
recrystal  11  zed  using  scanning  strip  heaters.  Complementary  metal-oxide -semiconductor  (CMOS)  devices  fabricated  on  this  material 
have  exhibited  charge  carrier  mobilities  higher  than  for  slllcon-on-saphlre  (SOS),  and  comparable  to  bulk  crystalline  silicon. 
Further  development  of  the  quality  of  this  material  will  have  major  Impact,  not  only  on  Navy  electronic  systems,  but  also  In 
commercial  electronic  products.  Solid  State  Electronics  -  A  new  semiconductor  laser  was  Invented  which  exhibits  controlled 
optical  bistable  operation.  This  device  may  form  the  basis  for  an  entirely  new  family  of  Naval  opto-electronlc  systems  with 
operating  speeds  greatly  in  excess  of  those  available  from  all  previously  existing  devices.  There  was  clarification  of  the 
properties  of  velocity  overshoot  effects  In  the  high  electric  field  motion  of  electrons  In  compound  semiconductors,  showing  that 
transient  effects  and  path  lengths  will  have  dramatic  iagiact  on  the  usefulness  of  these  materials  In  future  Navy  high  speed 
electronic  systems.  Electronic  Systems  and  Commumlcatlon  Theory  -  Mlntmax  modelling  of  systems  has  led  to  the  design  of  signal 
processing  procedures  that  perform  well  under  a  wide  variety  of  signal  and  noise  environments.  These  methods  have  led  to  the 
specification  of  robust  source  encoding  techniques  having  high  antljaeaalng  protection.  New  algorithms  for  diagnosing  hard  and 
soft  faults  In  large  scale  linear  electronic  circuits/systems  have  been  developed.  These  algorithms  have  the  ability  to  detect 
ajj.  single  and  some  multiple  faults  with  nominal  as  well  as  wlthln-toterance  component  values.  Models  and  methods  for  efficiently 
partitioning  extremely  large  scale  networks  Into  subnetworks  by  path  bit  slicing  have  been  developed.  Previous  procedures  have 
been  restricted  to  networks  containing  a  relatively  small  number  of  components  due  to  the  Inherent  complexity  of  these  procedures. 
The  bit  slicing  methods  may  have  application  to  VLSI  architectures. 

E.  (0)  FT  1983  PWOGRAM:  Electromagnetic  Naves  and  Space  Nad I  at Ion  -  Nadar  target  Identification  of  high  speed  missiles  and 
aircraft  In  a  hostll*  marine  environment  Is  a  crl’llcal  Navy  problem  whose  solution  requires  an  lap  roved  understanding  of  EM 
scattering,  sea  clutter  effects,  antenna  design,  and  the  propagation  of  EM  waves  through  non-uniform  media.  The  development  of 
nuw/novel  signal  processing  concepts  (e.g.,  superresolution  techniques  for  spatial  filtering.  Integration  of  signal  processing 
electronics  with  antenna  array  elements)  could  provide  Important  payoffs  in  target  detection.  Identification  and  classification. 
Active  Ionospheric,  magnetospherlc,  and  solar  dynamics  theory  and  experiments  will  be  continued  In  our  effort  to  understand  the 
plasma  Interactions  Involved  In  production  and  decay  of  geomagnetic  storms  which  disrupt  communications  channels  Important  for 
controlling  naval  forces.  The  Electronic  Warfare  Area  research  will  concentrate  on  Identification  of  generic  unknowns  associated 
with  the  EW  operating  environment  as  necessary  background  for  developing  robust  EN  systems.  Solid  State  Physical  Electronics  -  A 
broadbased  thrust  will  be  address  the  examination  of  the  physical  and  electronic  propert1es"oT  Interfaces  between  electronic 
materials.  These  Interfaces  are  often  major  contributors  of  problems  which  limit  the  performance  of  new  compound  semiconductor 
devices.  The  Investigation  of  th*  physics  of  submicron  structures  will  be  Intensified  to  obtain  a  better  understanding  of  the 
properties  to  be  expected  In  future  when  devices  are  much  smaller  than  presently  available.  These  future  extremely  small  devices 
offer  promise  of  much  faster,  more  complex  electronic  systems,  with  consequent  benefit  to  military  guidance  systems  and  munitions. 
Heterojunctlon  and  multilayer  semiconductor/metallic  systems  will  be  fabricated  and  examined.  Entirely  new  electronic  device 
structures  are  envisioned  through  use  of  these  materials.  Electronic  Systems  and  Communications  Theory  -  Mew  efforts  have  been 
undertaken  In  the  area  of  advanced  statistical  techniques  for  Image  compression^  classification  an<i  enhancement.  Procedures  for 
providing  low  probability  of  Intercept  communication  In  an  uncertain  and  possibly  hostile  environment  are  also  being  examined. 
The  approaches  under  consideration  Include  the  use  of  adaptive  filters  In  spread-spectrum  receivers  as  well  as  the  design  of 
efficient  algorithms  for  rapid  acquisition  and  tracking  of  frequency  spread/hop  transmissions.  A  second  new  program  Is  concerned 
with  providing  routing,  protocol  and  control  methods  for  large,  multiple-user  communication  networks.  This  work  Includes  systems 
for  handling  conflict  resolution  when  multiple  messages  are  received  simultaneously. 


F .  (U)  FT  1984  PLANNED  PNOGNAM:  Electromagnetic  Waves  and  Space  Nadi  at  Ion  -  In  the  radar  target  Identification  area  emphasis 
will  be  on  Improved  techniques  for  calculating  scattering  from  complex  bodies,  development  of  EM  reverse  scattering  theory,  and 
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development  of  superresol ut ton  techniques  for  Improved  angular  resolution.  Active  Ionospheric,  magnetosphertc,  and  solar  dynamics 
theory  and  experiments  will  be  continued  In  our  effort  to  understand  the  plasma  Interactions  Involved  In  production  and  decay  of 
geomagnetic  storms  which  disrupt  communications  channels  taportant  for  controlling  naval  forces.  In  the  Electronic  Warfare  area 
the  generic  Information  developed  in  FY  1983  will  bb  Incorporated  Into  a  theory  which  It  Is  hoped  will  result  In  eventual 

development  of  robust  EW  systems  capable  of  Jamming  even  frequency  shift  keying  signals.  Solid  State  and  Physical  Electronics  - 
The  investigation  of  Interfaces  between  electronic  materials  will  be  continued,  and  their  Impact  an  electronic  device  reliability 
examined.  Experimental  work  In  this  area  will  be  Increased.  Submicron  devices  will  be  fabricated  and  tested  In  real  circuits. 
Heterojunction  and  multilayer  structures  will  be  of  Increasing  Importance,  and  new  devices  will  become  operational  based  on  tnese 
materials.  Electronic  Systems  and  Communication  Theory  -  A  program  will  be  undertaken  In  the  area  of  high  speed  signal  processing 
methods  and  algorithms  Milch  exploit  parallel  architectures.  This  Is  an  area  of  research  that  has  high  potential  for  growth  as 

compared  to  the  more  matured  Interpreted  circuits  technology.  Advanced  architectures  and  fast  algorithms  for  signal  processing 

can  Increase  throughput  by  several  orders  of  magnitude  using  existing  device  technologies.  Advanced  architectures  Include  tree 
machines,  polycyclic  machines,  data-flow  machines,  and  systolic  arrays.  Fast  algorithms  Include  matrix  Inversion,  Toeplltz  matrix 
solver,  and  generallted  Eigenvalue  solutions.  A  second  area  of  Interest  Is  that  of  integrated  three-dimensional  electronic 

structures.  This  research  would  take  advantage  of  the  Very  Large  Scale  Integration  technology  and  the  anticipated  Wafer  Scale 
Integration  (WSI)  technology  to  realized  3-0  signal  processing  architecture.  Procedures  for  specifying  optimal  3-D  architectures 
are  not  currently  available. 
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A.  (U)  Subel ament  Description:  Research  Is  directed  to  providing:  the  understanding  and  capabilities  necessary  to  predict  and 
control  the  properties  of  materials  used  by  tha  Navy/Narine  Corps;  determinate  of  affects  of  anticipated  In-service  environment 
on  parfomance  of  materials;  systematic  Investigation  of  new  materials  needed  for  future  Navy/Nerlne  Corps  applications.  Areas  of 
materials  research  Include:  metals  and  alloys,  ceramics.  Insulators  and  Inorganic  solids;  composite  materials;  and  polymers.  The 
research  emphasizes  control  of  materials  processing  and  chemistry  to  laprove  mechanical  properties,  corrosion  resistance, 
materials  protection,  radiation  resistance,  and  physical  property  requirement  Such  as  Improved  electromagnetic  and  optical 
behavior, 

*•  (U)  Related  Activities:  Coordination  of  materials  research  Is  provided  through  the  Office  of  the  Under  Secretary  of  Defense 
for  Research  and  Engineering  uy  yearly  reviews  and  periodic  conferences.  The  Navy  Council  on  Materials  and  Structures  provides  a 
forum  for  Navy  coordination  of  materials  research  and  development.  The  Navy  materials  program  Is  coordinated  with  the  National 
Aeronautics  and  Space  Administration,  Department  of  Energy,  National  Science  Foundation,  Bureau  of  Nines,  and  National  Bureau  of 
Standards  through  frequent  interagency  Coordination  Group  meetings.  The  lechnlcal  Cooperation  Program  coordinates  materials 
research  and  development  thrusts  and  results  with  the  member  countries  (Australia,  United  Kingdom,  Canada.  New  Zealand,  and  the 
United  States).  The  NATO  Advisory  Group  for  Aerospece  Research  and  Development  involves  thirteen  countries  that  meet  semiannually 
to  discuss  topical  materials  Issues  such  as  corrosion  research  and  nondestructive  testing.  The  Tri-Service  Corrosion  Coordinating 
Committee  surveys  corrosion  research  »nd  development  In  the  D00  and  holds  regular  conferences.  Other  Mterlals  Interaction  groups 
Include  the  Committee  on  Materials;  Working  Group  on  Rapid  Solidification  Technology;  the  000/Natlonal  Aeronautics  and  Space 
Administration  Composites  Working  Group;  000  Working  Group  on  Olrectionel  Solidification.  The  Navy  Is  represented  on  many 
technical  panels  such  as  the  American  Society  of  Testing  Materials;  Institute  of  Metallurgical  and  Mechanical  Enlgeerlng.  Navy 
participation  In  the  National  Materials  Advisory  Board  reviews  Is  extensive. 

C.  (U)  Work  Performed  By:  (Representative)  Massachusetts  Institute  of  Technology,  Caafcrldge,  HA;  Carnegl e-Mel  1  on  University. 
Pittsburgh,  Ph;  Rensselaer  Polytechnic  Institute,  Troy,  NT;  Pennsylvania  State  University,  University  Park,  PA;  Colorado  School  of 
Mines,  Golden,  CO;  United  Technologies,  East  Hartford,  CN;  General  Electric  Company,  Schenectady,  NT;  Rockwell  International, 
Thousand  Oaks,  CA;  Naval  Research  Laboratory,  Washington,  DC;  Naval  Air  Development  Center,  Warminster,  PA. 

0.  (U)  F T  190?  Acctmml 1 shments ;  Major  accoapl I shnents  Include:  Metals:  fundamental  Information  was  developed  on  the  structure 
and  processing  of  titanium  critical  to  development  of  new  alleys  for  submarine  and  aircraft  structures;  major  advances  were  made 
In  the  understanding  of  the  fetlque  behavior  of  steel  and  titanium  related  to  aircraft  components;  fracture  mechanical  was  shown 
to  be  applicable  to  predicting  fatlque  crack  growth  In  high  temperature  turbine  alloys.  Rapid  Solidification:  significant  grain 
refinement  In  rapidly  solidified  powders  offers  a  new  route  to  tough  structural  steels;  wear,  fatlque  and  fretting  ratlque 
resistance  was  markedly  Inproved  by  implanting  bearing  alloys  with  carbon  or  nitrogen  Ions;  the  feasibility  of  scale-up  of  an  Ion- 
Implantation  facility  was  demonstrated  and  transitioned  to  manufacturing  technology;  a  new  class  of  transition  metal-rare  earth 
magnetic  materials  were  discovered  that  are  suitable  for  transducer  or  permanent  magnet  applications;  Ceramics:  aailtllayer 
piezoelectric  coramlcs  were  transitioned  Into  exploratory  development  for  high  power  sonar  applications!  high" '  strength  and 
toughness  »wre  achieved  on  partially  stabilized  zlrconla  crystals  for  radomes;  new  processing  concepts  were  found  for  reliable 
ceramics  mjltl layer  capacitors  employed  In  strategic  missile  guidance  systems;  new  composite  hydrophone  materials  for  large  area 
array  applications  were  transitioned  to  exploratory  development;  Special  Materials  and  Techniques:  the  feasibility  of  using 
optical  fibers  for  low  frequency  electromagnetic  antennas  was  established. 

E.  (U)  FT  198J  Program:  The  Metals  program  Includes  research  on  the  amtallurgy  of  titanium  alloys  of  naval  Interest  Including 
basic  Information  on  phase  equilibria,  mtcrostructure-property  relationships,  deformation  and  fracture  behavior,  welding,  and 
nondestructive  evaluation.  Metal-matrix  composites  will  be  analyzed  with  regard  to  strengthening  mechanisms  In  silicon  carbide- 
reinforced  aluminum,  such  composites  offering  high  specific  strength  and  stiffness  for  missile  applications.  Superconducting 
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research  Mill  involve  transition  metal  nitrides  and  carbides,  and  Magnetic  superconducting  conpounds  for  advanced  propulsion 
systems.  Pressure-impulse  behavior  of  laser-material  interactions  will  be  examined  and  related  to  directed  energy  reopens  damage. 
Research  on  Rapid  Solidification  will  emphasize  unique  structures  that  can  be  formed  in  steels,  pursuing  possible  benefits  In 
toughness  and  corrosion  resistance.  New  magnetic  and  acoustic  damping  alloys  for  propulsion  devices  «!U  be  examined  that  are 
produced  by  the  rapid  solidification  processes  such  as  melt  spinning  or  centrifugal  atomization.  Factors  affecting  the  quality  of 
structural  welds  such  as  weld  defects  will  be  related  to  mechanical  performance  of  weldments.  Corrosion  research  will  emphasize 
environmental  factors  affecting  material  performance  on  ships  and  aircraft.  In  particular,  protective  organic  coatings  and  their 
delamination  in  harsh  naval  environments  will  be  examined.  Associated  research  will  be  carried  on  in  the  areas  of  mechanisms  of 
aqueous  corrosion,  stress  corrosion  cracking,  hydrogen  embrittlement,  and  hot  corrosion.  Corrosion  behavior  of  metal -matrix 
composites  will  be  clarified  since  some  combinations  of  reinforcement  and  matrix  react  badly  in  sea  water.  The  Ceramics  research 
will  emphasize  improved  acoustics  transducer  materials  and  new  toughening  mechanisms  for  ceramics  used  in  infrared  and  radar 
windows.  Research  on  advanced  composites  such  as  ceramlc-ceraaic-metal  and  ceramic -ceramic  will  be  expanded  because  of  their 
possibilities  for  use  in  lightweight  armor.  The  micromechanics  of  armor  failure  and  thermal -mechanical  fatique  will  be 
investigated.  Research  on  new  Dielectric  Materials  used  for  microwave  modulation,  ultrasmall  capacitors,  and  nonlinear  devices 
will  be  expanded.  In  Special  Materials  and  Techniques,  research  on  structure-property  characterization  in  nose  tip  carbon-carbon 
materials  will  be  continued.  RhStafill  fth  *adtdrs  affecting  the  dimensional  stability  of  beryllium  used  in  gyroscopes  will  be 
phased  out  over  a  two-year  period.  Amorphous  metals  research  will  emphasize  Interesting  magnetrostrictive  alloys  for  high 
performance  sensors  mode  by  the  melt-apinning  technique.  In  Materials  Processing  special  emphasis  will  be  given  to  new 
consolidation  techniques  for  preserving  the  uniqui  structure  obtained  by  rapid  solidification  of  structural  naval  alloys.  hewty 
Initiated  research  on  porosity  and  inclusions  in  powder  metallurgy  titanium  alloys  will  be  Initiated  to  assist  the  creation  of 
lower  cost  alloys  in  this  metal  system.  Superplastic  forming  of  aluminum  alloys  will  be  explored  for  Its  capability  of  forming 
unique,  complex  structures.  New  machining  methods  will  be  explored  for  defect-free  finishing  of  ceramic  materials.  The  Polymers 
research  will  emphasize  defects  and  their  effets  on  fracture  under  applied  loads  In  various  naval  environments. 

F.  (li)  FT  1984  Planned  Program:  In  Metals,  the  program  will  amphastze  research  on  those  factors  which  affect  the  mechanical 
properties,  deformation  characteristics,  and  fracture  of  naval  structural  alloys.  Systematic  modification  of  the  microstructure 
through  chemistry  modifications  and  processing  wiil  be  employed  to  tailor  aluminum  and  titanium  alloys  with  special  properties  for 
naval  use.  A  new  thrust  will  be  Initiated  on  the  science  of  microstructures  of  ultrathin,  multilayer  materials  with  eaphasls  on 
magnetic  and  superconducting  properties,  electric  transport  and  absorption  of  electromagnetic  radiation  for  various  naval  devices. 
In  Ceramics  research  on  new  dielectric  materials  will  be  continued  to  Improve  performance  and  reliability  of  ultrasmall  capacitors 
and  r!6rt 1 1 Aear  devices  used  in  guidance  systems.  An  effort  will  be  initiated  on  new  processing  concepts  to  create  oxidation- 
resistant  bulk  properties  and  coatings  for  carbon-carbon  coaposites  that  could  be  used  in  advanced  turbine  engines.  Analytical 
and  experimental  work  on  thermo-stress  fracture  in  these  carbon-carbon  composites  will  continue.  Research  will  be  expanded  on  new 
mtcrostructural  designs  for  composites  for  electromagnetic  functions  such  as  acoustic  transducers  and  sensors.  Research  on  the 
science  of  welding  will  be  expanded  to  examine  areas  such  as  dissimilar  metal  joining  and  new  weld  process  characterization 
techniques  needed  for  structural  welding.  Multiphase  transducer  composites  research  eaphasizing  toughening  through  the 
introduction  of  second-phase  particles  or  fibers  will  continue.  In  Corrosion  a  new  research  program  on  coatings  will  be  initiated 
with  emphasis  on  inorganic  surfaces  to  protect  naval  components  against  corrosion,  oxidation  and  wear.  Barrier  layers  will  be 
examined  to  reduce  harmful  interdlffusion  of  coatings  into  the  bulk  material  at  nigh  temperatures  applicable  to  turbine  blades. 
Characterization  of  corrosion  mechanisms  of  naval  alloys  will  be  pursued  using  state-of-the-art  characterization  techniques  such 
as  scanning  transmission  electron  microscopy  and  atom  probe  fl*ld-ion  microscopy,  In  a  new  biomolecular  engineering  research 
program  revolutionary  advances  in  biology  will  be  used  to  create  new  materials  and  Improve  existing  ones.  The  Impact  of  this 
approach  on  lubricants,  adhesives,  sealants,  coatings,  and  environmental  protection  will  be  examined.  In 
Special  Materials  and  Techniques  amorphous  metals  research  will  focus  on  magnetic  behavior  and  thermal  stability  pa  .icularly 
related  to  magnetostrictlve  properties  for  sensor  applications.  Research  will  he  initiated  on  the  mechanisms  of  bonding  of 
organic  matrix  composites  to  metal  alloys  with  the  atm  of  improving  bond  strength  and  durability  of  aircraft  structures. 
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Processing  research  on  Havy  materials  will  include  new  methods  Tor  producing  ceremlc  powders*  che*n*wechen1cel  machining,  end  novel 
solid? ricetion  and  densi fleet  Ion  concepts.  The  Rapid  Solidification  area  will  emphasize  research  on  oxldaton  and  corrosion- 
resistant,  high-strength  iron-nickel  alloys  and  noveu  high-strength  titanium  alloys.  Critical  materials  will  be  addressed  in 
programs  on  chromium-free,  oxidation-resistant,  structural  iron-aluminum  alloys;  tnobtum  and  tantalum  effects  in  high  temperature, 
turbine  superalloys,  and  properties  of  cobalt-free  permanent  magnets  used  in  motors. 
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A.  (U)  Subelement  Description:  The  objective  of  the  research  conducted  In  the  Mechanics  Subelement  Is  to  Improve  the 
hydrodynamic  and  aerodynamic  performance  and  structural  design  of  Mavy  ships,  submarines,  aircraft,  missiles,  underwater  weapons 
and  shore  Installations.  These  Improvements  are  needed  on  a  continuing  basis  to  Insure  the  successful  performance  of  Navy  and 
Narine  Corps  vehicles  and  systems.  This  objective  Is  achieved  through  the  pursuit  of  theoretical  and  experimental  research 
programs  of  very  broad  scope  in  hydrodynamics,  aerodynamics,  and  structural  mechanics. 


B-  (u)  HEUTED  ACTIVITIES:  Formal  coordination  of  the  research  urograms  In  the  Mechanics  Subelement  Is  achieved  through  Office 
of  Under  Secretary  of  Defense  for  Research  and  Engineering  Reviews,  the  General  Hydromechanics  Research  Council  of  the  Naval  Sea 
Systems  Command,  the  Navy  Aeroballlstlcs  Committee,  the  National  Advisory  Council  on  Materials  and  the  Ship  Structures  Committee 
of  the  National  Academy  of  Science,  the  National  Academy  of  Engineering  Committee  on  Aerodynamic  Simulation  Technology,  the 
NASA/000  Aeronautical  subpanel  for  the  Numerical  Aerodynamic  Simulator,  the  National  Boundary  Layer  Transition  Group,  the 
Complaint  Coating  Drag  Reduction  Steering  Group,  the  Submarine  RAO  Advisory  Group,  Interagency  Committee  for  Residual  St res'. 
Measurements,  NAVSEA  Advisory  Committee  for  Fracture  Control  Technology,  and  the  DOO/NASA  Coegsosltes  Interdependency  Group,  Joint 
research  programs  exist  with  the  Air  Force  Office  of  Scientific  Research,  the  Air  Force  Flight  Dynamics  Laboratory,  the  Air  Force 
Armament  Laboratory,  the  Army  Missile  Command,  the  National  Aeronautics  and  Space  Administration,  and  the  Defense  Nuclear  Agency. 

C.  (U)  Wort  Performed  By:  (Representative)  Massachusetts  Institute  of  Technology,  Cambridge.  MA;  California  Institute  of 
Technology';  Pasadena,  Of;  University  of  Southern  California,  Pennsylvania  State  University-Applied  Research  Laboratory,  State 
College.  PA;  Johns  Hopkins  University-Applied  Physics  Laboratory,  Baltimore,  MO;  Stanford  University,  Palo  Alto,  CA;  University  of 
Illinois,  David  Taylor  Naval  Ship  RIO  Center,  Bethesda,  1®;  Naval  Ocean  Systems  Center,  San  Delgo,  CA;  and  Naval  Research 
Laboratory,  Washington,  OC. 


(0)  Ff  1982  Accompl 1 shments :  Hydrodynamics  The  following  advances  In  the  understanding  of  transition  to  turbulance  In  boundary 
layer flows  have  been  made  which  Improve  the  ability  to  accurately  determine  drag  and  hydroacoustic  self-noise,  both  of  which 
Impact  the  performance  of  underwater  naval  vehicles  and  weapons:  experimental  verification  that  the  material  of  a  surface  has  a 
profound  effect  on  the  laminar  to  turbulent  transition  of  the  boundary  layer  thus  Introducing  surface  chemistry  and  not  just 
roughness  as  a  surface  paramete'  for  underwater  laminar  flow  vehicles;  a  new  pseudo-spectral  numerical  techntgue  has  resulted  In  a 
fundamental  advance  In  direct  simulation  of  turbulence  In  boundary  layer  flows  by  removing  the  requirements  for  periodic  flow 
conditions;  a  numerical  slmulrton  of  the  boundary  layer  transition  process  using  pseudo-spectral  techniques  has  demonstrated  a 
secondary  Instability  mechanism  that  Is  responsible  for  early  transition  observed  In  some  flow  experiments.  Large  amplitude  and 
breaking  waves  are  a  major  factor  In  Navy  and  Marine  Corps  problems  such  as  surface  ship  motions,  and  seakeeping;  amphibious 
operations  In  breaking  surf;  and  classification  of  surface  waves  generated  by  underwater  vehicles.  Recent  research  results  In 
numerical  simulations  of  nonlinear  surface  waves  have  established  onset  criteria  for  breaking  waves,  making  their  theoretical 
estimation  possible  for  the  first  time.  Both  experimental  tow  tank  and  theoretical  research  on  shlpwaves  In  shallow  water  have 
Identified  i  largely  two-dimensional,  large  amplitude  solttary  wave  Hhlch  Is  periodically  generated  at  the  ship  bow.  The  wave 
grows  and  propogates  faster  -hen  ship  speed,  thus  producing  a  train  of  large  amplitute  waves  preceding  the  ship  into  shallow  water 
areas  (harbors,  beaches,  etc.).  Aerodynamics:  High  maneuverability  for  both  surface  and  air  launched  Navy  missiles  becomes  more 
critical  as  threats  to  the  fleet  become  more  sophisticated  and  severe.  Significant  accomplishments  have  been  made  In  the  past 
year  on  understanding  and  predicting  aerodynamic  effects  for  high  speed  missiles  In  a  maneuvering  environment.  A  computational 
aerodynamics  method  for  calculating  supersonic  (Invtscid)  flow  fields  and  aerodynamic  forces  on  missiles  with  wtngs/talls  was 
completed  and  published.  Asymmetric  vortex  shedding  from  missile  forebodies  at  high  angles-of-attact  were  mapped  using  3- 
dlmenslonal  laser  doppler  veloclmetrv  and  correlated  with  numerical  estimates.  Assuring  lethality  of  air  and  surface  launched 
anti-ship  weaoons  Is  an  Increasingly  difficult  task  and  recent  significant  research  on  staged  warhead  changes  has  led  to  a 
potentially  large  luprovement.  Specifically,  In  weapon  terminal  effects  research  for  target  destruction.  Initial  results  for  a 
staged  warhead  design  showed  excellent  potential  for  Improving  the  kinetic  energy  delivered  to  the  warhead  case.  Rapid  progress 
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Is  continuing  In  computational  transonic  eerodynaailcs.  Specifically,  the  ability  to  compute  flowftetds  tilth  strong  shack  effects, 
which  Is  of  special  relevance  to  Navy  aircraft  In  combat  maneuvering,  Is  laprovlng  at  a  significant  pace.  A  new  finite  volume 
formulation  of  the  3rd1menstonal  Euler  equations  for  transonic  flom  has  been  computerized  and  Is  used  In  a  number  of  applications 
for  which  previous  more  approximate  equations  are  not  suttable.  Structural  and  Solid  Mechanics:  Advanced  composite  materials  are 
rapidly  becoming  a  major  structural  component  of  new  Mavy  vehicles.  It  Is  essential  that  research  provide  the  foundation  for 
proper  design  and  use  of  these  materials  In  the  severe  naval  operational  environment,  Coanostte  structures  research  has  produced 
the  following  significant  results  during  the  past  year:  Initial  design  and  fabrication  of  woven  composite  structures  for  Improved 
dairage  tolerance  has  been  completed;  Aeroelastlc  tailoring  model  for  Mutter  suppression  of  advanced  composite  wings  has  been 
completed.  Delamination  models  for  composite  airframe  structures  have  been  developed.  Requirements  for  longer  vehicle  life  and 
greater  survivability  necessitate  continuing  research  In  fracture  mechanics  and  stress  analysis.  Significant  progress  Is  being 
made  as  Indicated  by  the  following  accomplishments:  The  first  non-singular  finite  stress  soltlon  for  stress  concentrations  at 
crack  tips  has  been  formulated;  Elasttr-plastic  dyi  uetc  fracture  model  has  been  developed  for  crack  propogatlon  predictions  In 
naval  materials.  New  applications  In  experimental  pnotoelastlclty  have  permitted  hole  shape  optimization  In  naval  structures.  A 
critical  area  In  structural  dynamics  for  naval  requirements  continues  to  be  shock  loading  of  structures  and  media-structure 
Interactions.  Advanced  numerical  techniques  for  nonlinear  media-structure  shock  Interaction  Including  effects  of  elastic-plastic 
deformation  have  been  developed  and  used  to  Investigate  the  Interactions  between  an  Incident  pressure  wave  and  a  submerged 
structure. 

E.  (U)  FT  1983  Program:  Hydrodynamics:  A  major  new  effort  In  hydroacoustics  Is  being  Initiated  In  FT83.  The  research  focuses  on 
fundamental  understanding  of  turbulent  boundary  layer  flow  noise  and  other  near  field  hydrodynamic  noise  sources  and  how  they 
Interact  with  vehicle  acoustic  sensors.  Requirements  for  Improved  detection  capability  and  high  speed  sonar  s»arch  make  this 
research  critical.  New  energy  and  performance  requirements  make  It  necessary  to  consider  ship  performance  throughout  Its 
operating  environment.  There  will  be  an  overall  Increase  In  surface  ship  hydrodynamics  research  with  emphasis  on  large  amplitude 
motions  and  on  research  to  directly  relate  ship  geoaietry  to  Its  seakeeping  performance.  Drag  reduction  will  remain  as  a  major 
research  thrust  both  for  ships  and  weapons,  few,  potentially  high  payoff,  areas  such  as  microbubble  Injection  will  be  examined  as 
well  as  ongoing  research  In  coaqilalnt  coatings  and  laminar  flow  control.  Added  emphasis  will  be  given  propulsor  research  to  meet 
Increasing  needs  for  efficient,  high  speed  and  quiet  propu'sors  for  ships  and  weapons.  Increased  understanding  of  cavitation  and 
viscouse  effects  on  propellers  will  be  sought.  Areodynamlcs:  The  Navy  has  unique  requirements  for  special  purpose  air  vehicles 
that  operate  In  a  low  moderate  Reynolds  number  range  under  severe  environmental  conditions.  few  research  will  be  Initiated  on 
basic  research  In  3-01mens1onal  low  Reynolds  number  aerodynamics  to  provide  an  understanding  of  the  basic  fluid  physics  associated 
with  this  problem.  New  requirements  for  low  observable  air  vehicles  for  Navy  missions  generate  some  basic  aerodynamic  Issues  that 
are  not  well  understood.  New  research  will  Ca  Initiated  to  address  some  of  these  aerodynamic  Issues.  The  potential  for  coaputlng 
transonic  flows  remains  high  and  Important  for  naval  applications  and  will  continue  to  pursued.  Missile  aerodynamics  especially 
for  high  speed,  highly  maneuvering  conditions  remains  l^wrtant  and  a  high  priority.  Foundational  research  In  turbulence  and  flow 
separation  applicable  to  numerous  naval  vehicle  problems  will  le  continued.  Structural  and  Solid  Mechanics:  Radiated  sound  and 
target  strength  reduction  remain  high  priority  Issues  for  the  Navy.  Research  on  acoustic  energy  radiation  from  underwater 
vehicles  will  continue  with  emphasis  on  both  coated  and  uncoated  vehicles.  Advanced  composite  structures  will  play  an 
Increasingly  Important  rolu  In  the  Navy  In  aircraft,  ship  and  ocean  stucturei.  Ongoing  research  In  coaposlte  structures  will  be 
expanded  to  Include:  fundamental  mechanics  of  damage  tolerant  composite  structures,  new  analytical  methods  and  concepts  for 
composite  structural  configurations  *lth  reduced  radar  and  Infrared  signatures,  mechanics  of  composite  materials  with  emphasis  on 
failure  modes  a.,d  damage  accumulation,  and  research  on  soli/structure  Interactions  for  composite  structures  In  ocean  platforms. 

F.  (U)  FT  1984  Planned  Program:  Hydrodynamics:  The  thrusts  and  new  In' natives  In  surface  ship  hydrodynamics  and  drag  reduction 
described  tn  tne  tT8J  program  will  be  continued.  In  addition,  a  new  Initiative  In  hull/propu'sor  hydrodynamic  Interactions  will 
begin.  The  program  will  focus  on  the  temporal  and  spatial  structure  of  flow  fields  In  the  ster.  regions  of  ship,  submarines  and 
weapons.  An  understanding  of  this  flow  has  broad  Implications  for  radiated  sound,  propulsor  performance,  selfnolse,  and  hull 
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vibrations.  Multidisciplinary  research  In  these  areas  ulll  be  Integrated  In  a  coordinated  program.  Aerodynamics:  The  initiative 
In  low  Reynolds  number  aerodynaalcs  will  be  expanded  through  an  extensive  experimental  program  that  mill  Include  multiple  but 
coordinated  experiments  In  different,  facilities,  at.  different  scales  and  In  both  steady  and  unsteady  flow  conditions.  Compact 
rocket/ranjets  are  being  considered  for  Navy  applications  In  air-to-air  missiles.  Ramjet  combustor  Instabilities  possibly 
associated  with  large  scale  turbulent  flom  structure  In  the  combustor  have  created  the  need  for  basic  research  to  examine  the 
source  and  potential  solutions  to  this  problem.  This  ares  mill  constitute  a  major  new  Initiative  In  FY84  with  an 
Interdisciplinary  effort  between  mechanics  and  energy  conversion  researchers.  *  Structural  and  Solid  Mechanics:  Major  efforts  In 
target  strength,  radiated  sound,  advanced  coagnslte  struc’ures,  and  fracture  mechanics  will  continue.  Tn  addltlw  there  are 
critical  needs  for  '.olid  mechanics  research  associated  wltt,  machinery  systems  and  manufacturing  which  will  be  addressed  In  new 
efforts.  There  are  1«g>ortant  Navy  systems  and  operations  that  generate  conditions  of  co<m>1ned  mechanics!  and  thermal  stresses. 
Research  focusing  In  this  area  will  begin  In  FY84. 
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A.  (U)  Subelmmant  Description:  The  capability  of  handing  large  quant  It  lea  of  potential  energy  and  of  efficiently  and  rapidly 
converting  auch  energy  Into  propulsive  forcea  or  other  desired  fore a  of  energy  la  a  significant  factor  In  the  performance  of  naval 
■lesions.  Tills  a ube lament  undertakes  research  to  establish  scientific  and  engineering  principles  for  the  advance«ent  of:  energy 
sources  and  conversion  processes  for  power  and  propulsion  systems  for  aircraft,  ship,  and  land  vehicles;  energetic  materials  for 
propellants,  pyrotechnics  and  armaments;  power  sources  for  portable  and  fixed  Installations  including  buoys  and  deep  ocean 
systems.  The  subelement  Is  subdivided  Into  three  Projects:  Electrical  Power  Generation  la  concerned  with  the  processes  of 
converting  chemical  and  thermal  energy  directly  to  electrical  energy  and  conditioning  the  electrical  power  output. 
Chemical  Propulsion  and  Armaments  emphasises  the  limits  of  chemical  energy  storage  and  the  rates  and  mechanisms  by  which  chemical 
energy  Is  released  In  smelt  processes  as  combustion,  deflagration,  and  detonation  relative  to  solid  propellants,  fuels, 
pyrotechnics  and  explosive  systems.  Energy  Utilisation  encompasses  invest lgat Iona  of  new  and  improved  power  and  propulsion 
concepts  for  application  to  naval  aircraft,  missiles,  ahlps,  and  underwater  vehicles  through  Interdisciplinary  fundamental  and 
applied  research  on  the  physical  and  chemical  phenomena  associated  with  conversion,  transmission,  and  utilisation  of  energy  to 
obtain  useful  power  end  thrust. 

B.  <U)  RELATED  ACTIVITIES:  Research  programs  within  the  Energy  Conversion  subelement  are  related  to  activities  of  the  Army,  Air 
Force,  Department  of  Energy,  National  Aeronautics  and  Space  Administration,  Electric  Power  Eeaearch  Institute,  National  Science 
Foundation,  Department  of  Traneportatlon,  Maritime  Administration,  end  Environmental  Protection  Agency,  aa  well  as  Industrial 
research  and  developamnt.  Formal  coordination  of  the  efforts  within  the  Energy  Conversion  eubi  lament  takes  place  through  Joint 
participation  in  program  sponsorship,  and  Joint  ONR,  ARO,  APOSR  progress  reviews  by  the  Office  of  the  Under  Secretary  of  Defense 
for  Research  and  Engineering.  For  example,  programs  within  this  subelement  are  Jointly  sponsored  with  the  Army  Research  Office 
on  the  aynthe-r  la  and  charactarlsat ion  of  Interhalogen  oxlders  at  Rockwell  international  and  on  the  ahinttlo  quantum 
chemical calculation  of  explosive  density  and  raactiona  pathways  at  John  Hopklna  University.  Enargy  Conversion  programs  in 
tribology  related  to  advanced  mechanical  aaala  are  coordinated  through  Jointly  sponsored  conferences,  such  as,  the  National 
Aeronautics  and  Space  Admlnlat rat ion/ Navy  Workshops  on  Liquid  Lubricated  Seels.  Fundamental  investigations  In  tribology  are 
closely  coordinated  with  other  agencies  through  the  Joint  sponsorship  and  conferences  of  the  Mechanical  Failure  Prevention  Croup. 
Efforts  In  marina  propulsion  are  reported  and  discussed  with  the  Army,  Air  Force,  National  Aaronautlcs  and  Space  Administration, 
and  the  Department  of  Energy  through  the  Interagency  Advanced  Power  Group.  Certain  aspects  of  our  heat  transfer  research  are 
coordinated  through  Joint  Navy/ National  Science  Foundation  sponsorship  of  conferences,  including  the  IRilti-Phaee  Flow  and  Heat 
Transfer  Research  and  Applications  Symposia.  The  Energy  Conversion  subelement  monitor  regularly  participates  In  Air  Force  Office 
of  Scientific  Research  program  reviews  on  combustion  procsssss.  New  energetic  polymers  are  being  evaluated  In  the  Industrial 
Research  and  Development  Program  of  propellant  manufacturers  as  well  as  in  Navy  Missile  Propulsion  and  Undersea  Weaponry 
Exploratory  Davelopmant  Programs. 

C.  (U)  Will  PERPOIHD  RTt  Massachusetts  Institute  of  Technology,  Cambridge,  MA;  University  of  California,  Berkeley,  CA; 
University  of  Massschuestts,  Amherst,  Mass;  Washington  State  University,  Pullman  ,  WA;  Naval  Surface  Weapons  Center,  White  Oak, 
Silver  Spring,  HD;  Naval  Weapons  Gantar,  China  Lake,  CA;  Naval  Research  Laboratory,  Washington,  DC;  University  of  Illinois  at 
Chicago  Circle,  Chicago,  Ill;  Thlokol  Incorporated,  Brigham  City,  Utah;  Lehigh  University,  Rocketdyne  Division  of  Rockwell 
International,  Canogo  Park,  CA;  University  of  New  Mexico,  Albuqurque,  HI;  Arisons  State  Untveriety,  Phoenix,  AE;  United  Technology 
Research  Center,  E.  Hartford,  Conn;  California  Institute  of  Technology,  Pasadena,  CA;  The  Johns  Hopkins  University,  Baltimore,  MD. 

D.  (U)  ft  1M2  Accomplishments:  Chemical  Propulsion  and  Armaments:  The  scaleup  of  the  copolymer  of  bis  (axldomethyl)  oxetane 
and  tetrahydrofuran  which  la  useful  to  Increase  the  at ored~cheml cal  energy  density  of  strategic  missiles,  tactical  mlsailea  and 
explosives  was  successfully  completed.  This  new  energetic  copolymer  Is  now  undergoing  evaluation  In  the  IR4D  programs  of  the 
major  U.S.  solid  propellant  manufacturers  as  sell  as  the  Navy's  missile  propulsion  and  undersea  weaponry  (explosives)  technology 
exploratory  development  programs.  Aa  a  prerequisite  to  the  design  of  energy  coupling  circuitry  for  explosive  effectiveness 
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enhancement  In  Mtil  accelerating  warheads,  the  first  resistance  measurements  were  made  behind  the  detonation  front  of  a 
detonating  explosive  at  kilovolt /kiloamp  power  levels.  These  results  indicate  that  it  may  be  feasible  to  electrically  augment  the 
cheaical  energy  output  of  detonating  explosives*  Electrical  Power  Papers t ion:  For  pulsed  magnetohydrodynamlc  electrical 
generation  (for  advanced  weapon  applications),  the  scaling  of  the  power  extraction  has  been  shown  to  be  proportional  to  the 
electrode  area  and  the  square  of  the  magnetic  field*  A  peak  power  of  3*75  gigawatts  with  a  pulse  length  of  25  microseconds  has 
been  deamnst rated*  The  electrical  conductivities  of  strongly-coupled  plasmas  (aa  la  pertinent  to  the  MHD  generator)  have  been 
expressed  completely  in  terms  of  their  charge  states  and  equilibrium  structure  factors*  Energy  Utilisation:  Advanced  non- 
tntruslve  diagnostics  have  been  development  and  are  now  being  used  in  measuring  temperaturs,  velocity,  end  species  concentrations 
in  combustion  environments  of  advanced  propulsion  systems*  The  formulation  of  an  analytical  model  to  predict  two-phase 
(gas/1 lquldj  flow  in  convergent -divergent  nosslet  for  utilisation  in  advanced  high  efficiency  and  compact  marine  turbines  has  been 
ccmpleted.  Mechanisms  and  conditions  by  which  catalysts  in  combustors  in  shipboard  and  aircraft  gas  turbines  could  inhibit  or 
enhance  alternate  fuel  ignition  and  flame  extinction  have  been  defined*  A  computational  coda  for  unsteady  transonic  flows  with 
embedded  shocks  was  developed  for  unstaggersd  cascades  which  will  lead  to  prediction  and  avoldanca  of  aircraft  engine  compressor 
blade  failure  from  flutter*  An  antimony  and  sulfur  containing  solid  lubricant  has  been  synthesised  that  Increases  bearing  load 
capacity  by  a  factor  of  four,  and  the  chemical  mechanism  responsible  for  the  increase  in  grease  lubricated  ship  end  aircraft 

bearing  durability  has  been  identified.  The  effect  of  downstream  pressure  disturbances  on  the  shock  position  in  a  ramjet  inlet 

has  been  demonstrated. 

E.  (U)  FY  1963  Program i  Chemical  Propulsion  and  Atmamanta:  The  energetic  materials  synthesis  and  behavior  thrust  area  was 
expanded  to  Include  research  to  establish  the  processing  sclance  base  of  sxploslve  particle  composites  nacesaary  to  continuously 

manufacture  high  energy  mlaslle  and  gun  propellants  and  warhead  explosives*  The  emphasis  in  the  program  is  on  explosives  and 

propellants  formulated  with  physically  crosallnked  melt  castable  energetic  thermoplastic  elsstoamra*  The  emphasis  of  the 
energetic  polymer  synthesis  and  characterisation  program  was  shifted  to  morphologically  complex  energetic  thermoplastic 
elastomers.  lhase  energetic  binders  are  tailored  for  malt  cast  or  sxtrualon  processing  and  with  chamlcal  and  physical  energy 
absorption  mechanisms  to  optimise  invulnerability  of  mlsalle  and  gun  Navy  propellant  and  explosive  formulations*  Coherent 
Antistokes  Raman  and  laser  doppler  veloclmatry  techniques  are  being  used  to  nonintruaively  investigate  flow  and  chemical  processes 
in  subscale  comhuators  of  hypersonic  ramjets  being  developed  for  eurface  launched  mlsalle  fleet  defense. 
Electrical  Power  Generation:  In  the  final  phase  of  the  explosively  driven  MHD  project,  the  dependencies  of  the  power  scaling  and 
energy  conversion  efficiencies  on  the  channel  diameter  are  being  determined.  A  self-consistent  calculation  of  the  equation-of- 
atate  and  transport  properties  of  strongly  coupled  dense  plasmas  is  being  performed.  fr»e  to  the  potential  importancs  of  high 
power,  high  repetition  rate  switches  in  the  electrical  power  conditioning  chain  which  would  permit  inductive  versus  capacitive 
storage;  several  innovative  switching  concepts  are  being  examined.  A  modal  of  the  hlgh-field,  inhomogeneous,  space-charge 

dependent  period  in  the  operation  of  a  discharge  switch  Is  being  developed*  totrtv  Utilisation!  The  design  and  assembly  of  a 

unique  research  facility  to  investigate  heat  transfer  to  aircraft  and  shipboard  gas  turbine  blades,  discs,  and  other  components 
will  be  completed  and  the  experimental  program  will  begin*  A  complementary  computational  program  for  related  flow  field  and  heat 
transfer  predictions  has  been  formulated.  Unsteady  gsa  and  tharmodynamlc  processes  operating  in  self-cooling  wave  rotors  are 
being  Investigated  to  establish  design  criteria  for  their  application  in  extended  range  cruise  missiles.  The  investigation  of  the 
fluid  dynamic  sttchanlams  in  spiral  helices  responsible  for  enhanced  heat  transport  and  unchanged  flow  energy  losses  in  compact 
propulsion  heat  exchanger  applications  will  be  completed.  The  potential  .for  newly  synthealxed  solid  lubricant  additives  to  reduce 
contaminant  induced  abrasive  wear  in  highly  loaded  Navy  grease  lubricated  bearings  in  shipboard  rotating  machinery  and  Marine 
Corps  vehicles  la  being  initiated.  An  Interdisciplinary  research  program  to  improve  the  quality  of  ramjet  fuel  spray  dispersion 
and  fuel  chemical  reactivity  la  being  Initiated. 

(U)  FT  1984  Planned  Frog  ram:  Chamlcal  Propulsion  and  Armaswntst  Ferf luorlnated  energetic  monomer  and  polymer  synthesis 

efforts  will  be  initiated  to  provide  advanced  binders  for  slrcraft  deployed  pyrotechnic  decoy.  The  tealeup  and  transition  of 

newly  synthesised  dense  crystalline  explosives/monopropellsnts  to  Navy  Exploratory  Development  and  Industrial  Research  and 
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Development  Programs  will  begin*  Tbe  extent  of  the  augmentation  of  mlaalle  or  torpedo  warhead  metal  acceleration  capability  of 
detonating  explosive*  by  shaped  mil ti-kilovolt/mul t i-kllosap  electrical  pulses  will  be  lnveatlgated  using  optical  techniques*  A 
research  program  thrust  jotntly  organized  with  the  Mechanics  subelement  to  determine  the  fluid  dynamic  and  chemical  mechanisms 
responsible  for  combustion  Induced  pressure  oscillations  and  Inlet  shock  disturbances  in  liquid  fueled  air  launched  tactical 
missiles  will  be  Initiated.  Electrical  Bower  Generation:  The  development  of  a  self-consistent  model  for  tbe  equatlon-of-stste 
and  transport  properties  of  strongly  coupled  dense  plasmas  will  be  completed*  The  examination  of  the  heating  of  electron 
attaching  apeclea  will  continue.  Mechanisms  limiting  the  use  of  at  rage  rings  for  power  multiplication  will  be  deterninlned. 
Methods  of  circumventing  the  effects  presently  limiting  thermoelectric  and  thermionic  devices  will  be  examined* 
Energy  Utilization:  Investigation  of  aeropropulalve  unataady  jet  effects  to  augment  lift  and  thrust  of  VSTOL  aircraft  will  be 
Initiated*  The  potential  to  Increase  the  wear  raalatance  of  bearing  surfaces  in  Naval  ship  and  aircraft  rotating  machinery  using 
metallic  surfaces  treated  with  none ryatal line  pulse  plated  alloys  will  be  investigated.  The  fluid  dynamic  transport  processes 
inherent  in  controlling  the  smooth  ablation  of  preFormsd  chemically  cross l Inked  drag  reducing  polymeric  surfaces  will  be 
investigated  to  improve  the  endurance  and  speed  potential  of  torpedo  propulsion  systems. 
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A.  (U)  SUBELEHEHT  DESCRIPTION:  The  objective  of  reseereh  In  the  Oceanography  Subelement  Is  to  provide  knowledge  of  the 
environment  for  the' design  of  future  naval  systems  and  the  nost  effective  use  of  present  systems.  Major  emphasis  Is  to  support 
acoustic  and  non-acoustic  undersea  warfare.  This  Includes  research  Into  the  physical  phenomena  In  the  oceans  (mesoscale  eddies, 
fronts,  shear  currents,  surface  mixed  layer,  Internal  waves,  fine  structure  and  turbulence),  sea  floor  research  ; bathymetry, 
sediment  reflectivity,  bottom  benthic  boundary  layer,  crustal  structure,  magnetics  and  gravity),  analysis  of  the  sound  scattered 
and  blolumlnescenet  biota  In  the  ocean  and  their  relation  to  the  nutrients  and  trace  elements  so  that  the  effects  or  these 
environmental  conditions  and  phenomena  on  undersea  warfare  may  be  understood  and  predicted.  Of  particular  l^sortance  Is  the 
Investigation  of  satellite  remote  sensing  technlgues  for  synoptic  monitoring  of  large  ocean  areas  and  the  use  of  these  data  to 
determine  Internal  ocean  dynamics  and  to  provide  an  Input  for  ocean  numerical  models.  Other  phenomenological  and  background 
research  areas  Include  biochemical  problems  of  pollutlon/foultng/corroslon;  deflection  of  the  vertical  at  sea  for  Improved  missile 
trajectories;  Improved  sea/swel 1 /weather  forecasting  and  warship  port  design  and  maintenance  concepts.  This  subelement  represents 
a  major  portion  of  the  nation's  research  effort  In  deep  sea  oceanographic  disciplines  «*>1ch  are  vital  to  the  Navy  s. technological 
superiority.  Since  this  is  primarily  a  deep  sea  oceanographic  program,  some  funds  are  used  to  develop  oceanographic  Instruments, 
recorders,  computers  and  buoys;  to  operate,  maintain  and  overhaul  research  vessels.  Including  the  purchase  of  winches,  cranes, 
generators,  bow  thrusters  etc..  The  pertinent  research  Is  broadly  defined  under  seven  areas:  Physical  Oceanography,  Chemical 
Oceanography,  Marine  Geology  aid  Geophysics,  Oceanic  Biology,  Ocean  Science  Engineering,  Ocean  acoustics  and  Ocean  Optics. 


B.  (II)  RELATED  ACTIVITIES:  The  program  Is  coordinated  through  formally  established  Interagency  groups  such  as  the  Federal 
Oceanographic  Fleet  Coordination  Council  and  a  number  of  ad  hoc  and  Informal  coordinating  groups.  Much  of  the  research  Is 
formally  coordinated  also  with  related  efforts  of  Individual  agencies  Including  the  National  Oceanic  and  Atmospheric 
Administration,  the  Department  of  Energy,  National  Aeronautics  and  Space  Administration,  National  Science  Foundation, 
Environmental  Protection  Agency,  Defense  Advanced  Research  Projects  Agency,  Off let  of  the  Under  Secretary  of  Oefense  for  Research 
and  Engineering,  Naval  Systems  Commands  and  the  Office  of  the  Chief  of  Naval  Operations. 

C.  (U)  WORK  PERFORMED  BY:  (Representative)  Academic:  Scrlpps  Institution  of  Oceanography,  La  Jolla,  CA;  Woods  Hole 
OceanograpKTc  TnstTtuOonT  Woods  Hole,  MA;  Oregon  State  University,  Corvallis,  OR;  University  of  Washington,  Seattle,  WA; 
University  of  Hawaii,  Honolulu.  HI;  University  of  Rhode  Island.  Kingston,  Rl;  University  of  Miami,  Miami,  FL;  Columbia  University. 
Lanont-Doherty  Geological  Observatory,  Palisades,  NT;  Texas  ARM  Research  Foundation,  College  Station,  TX;  Industrial :  Magnavox, 
Fort  Wayne.  IN;  Non-Profit:  National  Acadew  of  Sclencms/Englneerlng,  Washington,  O.C.;  In-House:  Naval  Research  Laboratory, 
Washington,  O.C.;  Naval  Ocean  Research  and  Development  Activity,  Bay  St.  Louis,  MS;  Naval  Postgraduate  School,  Monterey,  CA. 


o.  (U)  FT  1982  Accomplishments:  Physical  Oceanography:  One  year  current  mmtmi  moorings  Installed  south  of  the  Aleutians  have 
been  recovefdd'.  ihe  <uta  will  Allow  description  or  the  deep  boundary  currents  and  resolution  of  the  discrepancy  In  flow  direction 
between  theory  and  previous  observations.  Direct  measurements  of  the  Gulf  Stream  volume  transport  at  two-month  Intervals  have 
continued.  The  purpose  of  these  projects  Is  to  better  understand  the  dynamics  of  deep  boundary  currents  and  the  downstream 
Increase  In  Gulf  Stream  transport.  A  better  understanding  of  ocean  dynamics  Is  Important  to  the  prediction  of  sound  speed 
profiles  used  to  compute  sonar  ranges.  Current  meter  moorings  Installed  last  year  In  the  KurosMro  extension  have  been  recovered. 
Mooring  technology,  hardware  and  Instruments  developed  over  the  last  two  years  have  been  used  to  establish  several  moorings  at 
34on  roow  In  a  long  term  upper  Kean  Investigation.  This  planned  two-year  mooring  will  provide  data  to  relate  local  meteorology 
with  currents  and  temperature  structure  of  the  upper  500  meters  of  the  water  coltaan.  Parameters  to  be  measured  include 
temperature,  salinity  (conductivity)  and  current.  These  significantly  Influence  sound  propagation  as  well  as  Internal  waves  and 
shear  currents  which  relate  to  upper  Kean  variability  a  key  factor  In  non-acoustic  ASW  research.  Chemical  Oceanography: 
Continued  emphasis  has  been  placed  on  the  biochemical  Interactions  between  nutrients,  trace  elements, phytoplankton  and 
zooplankton,  so  that  their  short  wavelength  distribution  may  be  understood  and  predicted.  Knowledge  of  the  short  wavelength 
distribution,  is  a  research  field  that  only  the  Navy  supports  and  Is  essential  for  evaluattong  various  aspects  of  non-acoustic 
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ASM.  Narine  Geology  end  Geophysics:  Dots  froa  the  Atlentlc  geophysical  transact  hove  undergone  tnltlel  analysts  to  examine 
sediment  structure  and  crustal  variation  froa  the  young  mid-Atlantic  Ridge  crest  to  the  older  searloor  along  the  U.S.  East  Coast. 
A  Seabeaa  (multlbeaa  echo  sounder)  previously  Installed  on  the  acadealc  research  vessel  RV  Thoaas  Uashtnqton  was  used  In  Its  first 
scientific  cruise.  Seabeaa  will  eventually  replace  all  the  single  bean  echo  sounders  used  heretofore.  ,ese  have  20  sluultanebus 
beans  and  nap  a  swath  of  bottoa  bathyaetry.  This  technology  Is  expected  to  revitalize  the  exeat nation  of  seafloor  « jrphology  and 
will  be  used  In  an  extensive  experlaental  prograa.  A  deep  towed  tnstrunant  package  has  used  to  collect  bathyaetry,  sub-bottom 
profile  and  side-scan  sonar  data  for  the  Scotian  Rise.  These  data  ware  used  to  select  a  site  for  a  aajor  future  experlaent  to 
Investigate  the  high  energy  benthic  boundary  layer.  Construction  has  continued  on  a  deep  towed  geophysical  array  which  Is  being 
built  to  provide  a  detailed  aeasureaent  of  the  continuity  of  shallow  seafloor sedimentary  reflectors.  Research  Into  sedlaent 
structure  and  cruscal  variation  and  morphology  will  lead  to  Increased  understanding  of  the  seafloor  as  an  enerry  propagation 
medium  t*1ch  has  applications  In  acoustic  ASM.  Oceanic  Biology:  Emphasis  has  continued  on  Integrated  research  on  all  aspects  of 
blodeterloratlon  Including  fouling,  boring  and  related  marine  corrosion  research.  Eephasls  was  also  placed  on  bioacoustic 
problems,  especially  the  distribution,  composition  and  behavior  or  sound-scattering  organisms  (which  case  volume  reverberation). 
Research  programs  on  "btoturbatlon*  (the  distribution  and  ecology  of  bottom  organism  and  their  Interaction  with  the  sediment), 
microbiology,  and  the  distribution,  physiology,  and  Interaction  of  bloluml nascent  organisms  have  been  emphasized.  The 
blolumlnescence  research  has  application  to  the  non-acoustic  ASM  problem  while  the  bacterial  fouling  work  has  the  potential  to 
lead  to  practical  methods  of  reducting  fouling  on  ships  and  structures.  Mort  has  continued  In  the  application  of  recombinant  DMA 
techniques  to  develop  an  understanding  of  the  process  by  which  surface-attaching  marine  bacteria  rout  fresh  structure  surfaces  in 
the  marine  environment.  If  the  bacteria  can  be  prevented  from  forming  on  Initial  site*  on  a  surface  then  the  motile  larvae  of  the 
routing  organises  chn  not  settle  and  the  fouling  problem  will  be  solved  with  out  the  use  or  toxic  anti  fojllng  coating. 
Ocean  Science  Engineering:  The  ocean  technology  project  has  continued  development  and  testing  of  an  aircraft  deployable 
oceanographic data gathering  mooring  for  open  ocean  and  arctic  applications.  Tranplflon  of  the  tachnologyy  of  the  open  ocean 
version  to  (.2/6.3  has  continued.  Data  has  teen  analyzed  for  tea  tests  of  a  high  speed  (10  let)  optical  biological  sampler.  Basic 
research  has  continued  In  order  to  develop  an  understanding  of  nature!  processes  causing  shoaling  and  affecting  flow  In  Navy 
harbors.  A  new  concept  has  merged  for  using  natural  forces  to  remove  unconsolidated  sediments  from  harbor  areas  with  significant 
water  flow  and  reduce  or  eliminate  dredging  requirements.  Ocean  Acoustics:  Analysis  of  data  resulting  from  a  major  ocean 
acoustic  tomography  axporlmant  has  allowed  an  evaluation  of  how  well  the  acoustic  time  data  can  be  Invertad  to  glvo  the  physical 
oceanographic  structure  and  therefore  the  sound  velocity  profiles  of  the  Intervening  octon.  The  experiment  area  was  a  300  km 
square  between  the  Bahamas  and  Bermuda.  Four  acoustic  source  moorings,  four  receiver  scorings  and  three  environmental  moorings 
were  used.  The  National  Science  Foundation  and  the  National  Oceanographic  and  Atmospheric  Administration  were  participating 
agencies.  Success  of  the  tomography  research  will  provide  a  tool  by  which  wo  can  remottly  sense  the  throe  dimensional  structure 
of  dynamic  ocean  features  which  will  benefit  the  acoustic  ASM  comminlty.  Analyses  of  the  high  frequency  (S  to  20  Hz)  marine 
selselc  earthquake  phases  have  been  continued  In  on  attempt  to  determine  what  In  the  structur*  of  tho  ocean  lithosphere  mokes 
these  very  efficient  propagation  phases  possible.  Presumably  there  Is  a  low  velocity  layer  serving  as  a  propagation  duct  similar 
to  the  ocean's  sofar  channel.  This  work  has  patentlal  applcatlon  to  the  long  range  ASM  defection  problem.  Thoormtlcol  work  has 
Improved  the  performance  of  the  parabolic  equation  solution  to  tho  wave  equation  making  It  possible  to  calculate  high  angle  rays. 
Rasul ts  have  transitioned  to  exploratory  dovelopmont.  Joint  projects  with  tho  Oceanic  Biology  prograa  have  continued  to 
Investigate  biological  scattering  In  tho  frequency  rang*  froa  AO  kHz  to  3  N.  A  model  for  slmilation  the  ocean  optical  properties 
In  depth  and  time  Is  being  developed.  Planning  and  praparatlon  for  a  major  mmasursmont  prograa  to  support  model  development  and 
evaluation  hava  boon  conducted.  This  work  has  application  to  the  non-acoustic  ASM  program. 

E*  (**)  Ft  1983  Program:  Physical  Oceanography:  The  major  oceanographic  mooring  at  34oq  7oom  will  be  serviced  at  periodic 
Intervals  for  tm  yetrs.  Resulting  data  will  be  used  to  Investigate  long-term  upper  ocean  variability  Including  Inttmal  waves 
and  shear  currents.  Data  from  the  long-term  current  meter  moorings  In  the  Kuroshlro  extension  will  be  analyzed.  Analysis 
experiments  will  continue  to  develop  relations  between  synoptic  satellite  sensed  sea  surface  temperature  data  and  the  Internal 
ocean  structure.  Planning  for  major  measurement  programs  In  the  South  Atlantic  will  bagln.  The  two  long-term  program  goals  in 
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phenomena  In  the  upper  oceen  for  non-ecoustlc  ASM  end  to  develop  Keen  prediction  Methods  for  ntmerlcelly  modelling  the  Keen 
prtmerlly  for  sound  velocity  or  sonar  predictions.  Chemical  Oceanography:  Dee  continuous  flam  chemical  analytical  method',  using 
flow  thru  Kean  samplers  are  being  developed  to  define  the  sources,  tints  and  chsslcet  speclatton  of  the  Kean  trace  elements  of 
Interest  to  non-acoustic  ASK.  evaluations  will  continue  for  electrochemical  sensors  (anodic  stripping  voltametry),  atomic 
absorption  spectroscopy,  and  gas  chromotograph-auss  spectrographs  combined  with  trace  element  preconcentration  schemes.  These 
will  b«>  coupled  to  underway,  multiport  pumping  systems  for  obtaining  continuous  water  samples  from  the  upper  Kean. 
Marine  Geology  and  Geophysics:  An  experiment  will  take  place  on  the  continental  rise  off  Nova  Scotia  to  study  the  high  energy 
bentKTc  boundary  layer  and  Its  control  of  the  seafloor  morphology  and  the  physical  properties  of  seafloor  sediments.  The  bottom 
lander  for  the  benthic  boundary  layer  experiment,  with  six-month  recording  capability,  Includes  current  meters  to  measure  Kean 
currents  from  1  cm  to  100  m  above  the  seafloor,  nepholometers  to  measure  the  sediment  load  carried  by  the  bottom  currents, 
Reynolds  stress  meters  to  measure  the  forces  at  the  seafloor  and  time  lapse  photography  to  record  the  erosion  of  the  seafloor  as  a 
function  of  current  velocity.  Benthic  boundary  layer  studies  are  Important  to  a  better  understanding  of  the  ef'ects  of  deep 
currents  and  the  resulting  sediment  transport  on  bottom  moored  or  mounted  structures.  Ocean  Biology:  Investigation  of  attachment 
mechanisms  of  surface-fouling  marine  bacteria  will  continue  by  application  of  recombinant  DMA  techniques.  Analyses  will  determine 
the  effect  of  seafloor  biota  on  the  cohesive  strength  of  bottom  sedtamnts.  Cephas <t  will  continue  on  biodeterioration  which  will 
Investigate  Initial  toop lank ton  metabolic  deposits  that  Initiate  the  corrosion  process,  and  on  bioacoustic  problems  such  at  false 
targets  from  idules.  Ocean  Science  Engineering:  field  tests  of  the  Arctic  air  deployed  Keanographlc  mooring  system  will  be 
conducted.  Basic  research  on  warship  ports  Tor  domestic  and  oversees  operations  will  continue  with  emphasis  on  natural  processing 
causing  shoaling  and  on  new  concepts  for  biers.  Theoretical  experimental  data  on  the  effects  of  deep  water  breaking  waves  on 
ocean  engineering  design  spectra  will  be  established,  and  new  theoretical  Insights  on  wave  and  current  structure  Interaction  will 
be  published.  Ocean  Acoustics:  .  A  tomography  experiment  will  be  planned  to  test  the  eppllcebll tty  of  the  technique  for 
measurement  of  physical  Keanographlc  parameters  such  as  currents  and  vortlclty.  This  experloent  will  require  major  hardware 
developments  Including  e  broadband  acoustic  signal  source,  stiff  moorings  and  satellite  links  for  data  relay.  Ocean  Optics: 
upper  100  m  of  the  water  col  lean.  Concurrent  date  describing  solar  Irredtance,  meteorological  and  physical  oceanographic 
properties  will  be  collected. 

f .  (U)  FT  lgQA  Manned  Program:  Physical  Oceanography:  The  major  Keanographlc  mooring  at  34o«  700W  «ni  be  recovered  end  date 
analysis  will  begin  to  determine  the  relationship  between  meteorological  and  upper  ocean  parameters.  Investigation  of  current 
systems.  Internal  waves,  sheer  currents  end  fine  structure  In  the  South  Atlantic  will  begin  with  Initial  mooring  deployments  end 
ship  deployed  sections.  This  extensive  effort  In  the  South  Atlantic  Is  designed  to  Improve  our  knowledge  of  the  ASM  environment 
In  this  strategically  Important  area.  Chemical  Octanography :  Instrumentation  suites  developed  In  prior  years  will  be  applied  In 
Investigation  of  patchy  distribution  of  trace  elements  and  relation  of  space  end  time  scales  of  chemlcel  patchiness  to  physical 
parameters.  These  Investigations  era  directly  relevant  to  defining  background  Melds  for  non-acoustic  ASM  applications. 
Marine  Otology  and  geophysics:  Date  from  the  high  energy  benthic  boundary  layer  experiment  will  bo  used  to  Investigate 
relationships  between  setrioor  geological  comnunltles,  strong  aperiodic  near  bottom  currents  end  sediment  structure.  These 
results  are  needed  to  define  the  environment  In  which  seafloor  structures  mist  survive  end  function.  Olrect  Impact  Is  anticipated 
on  ambient  noise  end  structure  survivability.  Seafloor  bathymetry  end  subbottom  structure  will  bo  measured  In  the  South  Atlantic 
to  define  seafloor  morphology,  layering  end  literal  variability,  ell  of  which  art  Important  for  prodiction  of  bottom  Interacting 
sound  fields.  Oceanic  Biology:  Suites  of  Instruments  Including  high  resolution  biological  sampling  plankton  nets,  acoustic  and 
optical  Images  will  be  applied  In  Investigations  of  blologlcel  patchiness,  control  by  such  patchiness  by  physical  and  chemical 
variables  end  relation  of  features  to  predictability  of  Koustlc  scattering,  optical  proparties  end  bioluminescence. 
Oceen  Science  Engineering:  The  Arctic  etr  deployed  Keanographlc  mooring  system  end  capabilities  for  using  natural  forces  to 
Maintain  AAftor  (HpcA  etw  reduce  dredging  will  transition.  Ocean  Acoustics:  Results  of  the  major  scientific  experiments  relating 
physical  Keanography  and  acoustic  toangraphy  will  be  analyzed  and  the  results  used  In  coKil nation  with  satellite  measured  date  to 
define  the  three  dimensional  sound  speed  field  of  the  Keen  for  sonar  predictions.  Ocean  Optics:  Resutts  of  the  major  field 
experiment  will  be  used  to  define  the  relationship  between  Keen  physical  end  biological  perimeters  and  optical  propagation.  The 
resulting  analysis  will  be  used  to  evaluate  a  model  for  predicting  optical  properties  useful  In  laser  communication  system 
performance  prediction.  jj 
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A.  (U)  Sujwlament  Description:  Th«  objective  of  this  research  is  to  provide  improved  understanding  and  prediction  capability  of 
rnv I ronmen taT  md  geophysical  conditions  which  affect  Navy  and  Narine  Corps  personnel,  systems  and  operations  in  Arctic,  Irtand, 
shallow  water,  coastal,  deep  ocean,  ataospherlc  and  geoauignetic  environments.  Research  Is  conducted  under  the  general  headings  of 
Coastal  Sciences,  Arctic  Research,  Earth  Physics,  Surface  May#  Scattering,  and  Geophysical  Processes. 

B.  (U)  RELATED  ACT1YITES:  Programs  within  the  subelement  are  formally  coordinated  with  the  Army,  Air  Force,  and  the  Office  of 
the  Under  Secretary  of  defense  for  Research  and  Engineering  by  means  of  apportionment  and  technology  base  reviews  held  by  Office 
of  the  Undersecretary  of  Oefense  for  Reseach  and  Engineering  each  year,  and  by  formal  reviews  within  the  Navy,  Government-wide 
coordination  occurs  through  meafcershlp  In  several  Interagency  and  National  Academy  of  Sciences  Committees  concerned  with 
environmental  problems.  Interchange  of  Information  on  coastal  sciences,  earth  physics,  and  Arctic  sciences  and  Navy  lab  programs 
Is  maintained  with  the  Defense  Intelligence  Agency,  Oefense  Napping  Agency,  CIA,  Naval  Material  Cooeand.  Naval  Electronic  Systems 
Command,  Naval  Air  Systems  Command,  Naval  Sea  Systems  Cunand,  Naval  Facilities  Command.  USAF  (AF  Office  of  Scientific  Research), 
USA  (Army  Research  Office),  National  Aeronautics  and  Space  Administration,  National  Oceanic  and  Atmospheric  Administration, 
Environmental  Protection  Agency,  U.S.  Geological  Survey,  National  Science  Foundation,  U.S.  Army  Corps  of  Engin«ers,  and  the 
Defense  Research  Group  and  the  Military  and  Science  Committees  of  the  North  Atlantic  Treaty  Organization.  The  Surface  Nave 
Scattering  and  Crustal  and  Geophysical  Processes  Programs  of  the  Naval  Research  Laboratory  are  coordinated  with  Exploratory  and 
Advanced  Development  projects  within  the  Department  of  Defense,  and  with  Naval  Air  Systems  Command,  Naval  Material  Comaand,  Naval 
Electronic  Systems  Command.  Defense  Meteorological  Satellite  Program,  and  the  National  Aeronautics  and  Space  Administration. 

C.  (U)  WORK  PERFORMED  BY:  (Representative)  University  of  Virginia,  Charlottesville,  VA;  Hawaii  Institute  of  Geophysics, 
Honolulu,  rtf;'  University  of  Kansas,  Lawrence,  KS;  Louisiana  State  University,  Baton  Rouge,  LA;  Oregon  State  University.  Corvallis. 
OR;  University  of  Washington,  Seattle,  HA;  Columbia  University  (Lamont-Doherty  Geological  Observatory),  Palisades,  NY; 
Massachusetts  Institute  of  Technology,  MA;  Scripps  Institution  of  Oceanography,  La  Jolla.  CA;  Stanford  University,  Palo  Alto,  CA; 
Woods  Hole  Oceanographic  Institute,  Hoods  Hole,  NA. 

D.  (U)  FY  IDS?  Accompli shmoats:  Arctic  Program:  lea  floe  station  (FRAN  IV)  was  established  and  successfully  concluded.  This 
series  of  Tci  floe  stations  In  the  central  Arctic  ice  pack  will  be  discontinued  as  research  focuses  on  the  Marginal  Ice  Zone. 
Main  thrust  of  FRAN  IV  mas  to  obtain  sufficient  acoustic  knowledge  of  the  eastern  arctic  to  construct  propagation,  ambient  noise, 
reverberation  and  under  ice  scattering  acoustic  models  for  arctic  ASH.  Coastal  Developed  a  modal  which  predicts  significant  wave 
height  in  the  surf  zone  to  within  S  percent  accuracy,  given  offshore  wave  Mights  at  a  10  meter  depth.  Long-term  measurements  of 
various  beaches  have  shown  that  three-dtmenslonal  variations  in  beach  and  bar  topography  occur  within  definable,  repeating 
sequences;  this  appears  to  be  the  key  to  developing  predictive  models  of  bar  formation  and  migration.  Nodels  have  been  developed 
for  predicting  mean  atmospheric  mixing  heights  In  the  coastal  zone  under  a  vartety  of  conditions.  All  of  the  proceeding  directly 
relate  to  amphibious  warfare.  Earth  Physics:  Developed  Improved  signal  processing  algorithm  for  location  of  seismic  sources; 
published  slgnal-to-nolse  characteristics  of  seismic  vs.  acoustic  detection  as  part  of  investigation  to  help  overcome  acoustic 
surveilance  deficiencies  on  the  continental  shelf.  Developed  accurate  tide  prediction  model  for  Defense  Mapping  Agency. 
Geophysical  Processes:  Developed  Improved  algorithm  to  calculate  depth-towaagnetlc  source  from  observed  field  data.  Demonstrated 
first successful  feasibility  investigation/field  test  of  airborne  gravity  system  from  fixed-wing  aircraft.  Conducted  pioneering 
efforts  which  led  to  state-of-the-art  research  Into  the  Interrelationship  of  magnettc  and  gravity  field  data  and  satellite 
altimetry  measurements  and  their  usefulness  in  predicting  ocean  bottom  configuration,  and  other  geophysical  parameters.  These 
data  and  algorithms  are  of  direct  value  to  help  satisfy  Defense  Napping  Agency  mapping/chert Ing  and  geodesy  requirements. 
Surface  Wave  Scattering;  Development  and  evaluation  of  radar  scattering  models  theory  and  experiments  in  current-wave  and  wave- 
wave  Interactions.  Development  of  millimeter-wave  radiometric  Imaging  systems  and  performance  of  first  airborne  measurements  of 
sea,  and  ice  and  coastal  environments  with  millimeter-wave  length  electromagnetic  iamgtng  system  w^ich  will  increase  all  weather 
operational  capability.  Fabrication  of  basic  9A  gigahertz  radar  and  continuing  the  processes  of  establishing  definitions  and  of 
developments  toward  Its  designed  goal  as  a  dual  channel  coherent  Interferometer  radar. 
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Subelement:  32  Title:  Terrestrial  Sciences 

Program  Element:  6U53N  Title:  Defense  Research  ScTences 

OoO  Mission  Area:  ~5i0  -  Defense  Research  Budget  Activity:  1  -  Technology  Bast 

E-  (<0  £1  l.W  Progrm:  Arctic  Program:  Continue  field  acoustic  experiments  to  Investlgete  reverberation,  ambient  noise, 
propagation  end  sediment  dynamics  In  the  Barents  See  end  eastern  Arctic  Mergtnel  Ice  Zone,  es  well  es  effects  of  the  environment 
such  es  thermal  fronts.  Ice  end  shallow  water  to  laqirove  Anti-Submarine  Her fere  cepebllttles  In  the  Arctic.  Comeence  neu  specie) 
emphasis  field  progrem  In  the  Marginal  Ice  Zone  to  extend  the  horizon  of  knoeltdge  of  the  sea-alr-tce  Interectlon  and  Its 
Interreleted  dynamic  processes,  to  Increese  cepeblllty  to  predict  envlronmentel  effects  on  novel  operations  In  end  near  the  edge 
of  ice  covered  oceans.  These  efforts  util  Include  Investigations  of  an  Ice  edge  prediction  model,  ocean  fronts  end  eddies,  up  and 
doun  welling  effect  on  Intermediate  weter  formation,  acoustic  ambient  noise  end  propagation,  effect  of  the  Ice  edge  on  synoptic 
weather,  and  optimum  passive  and  active  microwave  remote  sensing  techniques  and  frequencies  for  observing  synoptical ly  key  sea  Ice 
and  ocean  parameters.  Continue  programs  In  sea  Ice  physics,  electromagnetic  transmission  through  sea  Ice,  energy  exchange 

processes,  Ice  production,  distribution  and  drift,  qeophyslcs,  oceanography  and  meteorology,  particularly  Arctic  aerosols 
(pollutants),  all  of  idilch  relate  to  Increased  naval  operational  capability  In  polar  regions.  Coastal  Sciences:  Continue  basic 
research  In  coastal  oceanography  and  remote  sensing  at  they  relate  to  amphibious  warfare,  mine  warfare  and  shallow-water  anti¬ 
submarine  warfare.  Research  will  focus  on:  nearshore  hydrodynamics  and  morphodynanlcs,  with  particular  emphasis  on  short-term 

(hours  to  days)  variability!  physics  of  coastal ly-trapped  waves  (edge  waves,  continental  shelf  waves,  etc.);  physics  ol  the 

coastal  marine  planetary  boundary  layer;  novel  techniques  of  remote  sensing  of  the  coastal  environment.  Special  emphasis  will  be 
placed  on  strategic  straits  and  ar  remote  sensing  will  expand  at  planned.  Earth  Physics:  Develop  tidal  current  models  for 

complex  shore  lines  to  support  waqihlbous  operations;  examine  predictability  and  levels  of  geomagnetic  noise  levels  for  Mine 
uf!*1  *?•.  Geophysical  Processes:  Continue  theoretical  Investigations  on  the  dynamics  of  the  Earth's  crust  and  upper 
mantle  with  emphasis  W  tit*  Inversion  or  Tfotentlal  field  data  field  data  to  ocean-bottom  topography  for  prediction  of  geophysical 
parameters  In  poorly  surveyed  portions  of  the  world's  oceans.  Develop  a  20  spectral  technique  to  statistically  represent  the 
ocean  bottom  for  acoustic  purposes.  Complete  error  analysis  and  model  components  of  the  prototype  airborne  geophysical  sensor 
suite  and  specify  sensor  requirements  for  potential  use  by  Defense  Napping  Agency  as  a  survey  technique, 

surface  Wave  Scatterings:  Maximize  use  of  remote  sensing  tool  to  support  Havel  operations,  by  conducting:  analys  s  of  wave, 

r4d«r  *<KJ  la*er  profllometer  from  Naval  Research  Laboratory 
Remote  Sensing  experiment  July  1982.  Initial  field  testing  of  S4  gigahertz  radar  for  precision  measurement  of  land.  Ice  and  ocean 
scattering  characteristics.  Data  reduction  of  shipboard  measurements  of  directional  wave  spectra  with  Remote  Ocean  Nave 
Spectrometer  and  Delta-K  radar  techniques. 

F;  (u)  EY  1984  PLANNED  PROGRAM:  Artie  Program  -  Continue  multidisciplinary  resaarch  projects  In  the  fields  of  ice  physics, 

physical  oceanography,  geophysics,  acoustics,  biology  and  Arctic  environmental  remote  sensing  to  enhance  Naval  operations  In  the 

Arctic  environment.  Program  will  continue  to  emphasize  on  the  maglnal  Ice  zone  regions  of  the  Barents,  Greenland  and  Norwegian 
and  Bering  Seas  using  satellite,  aircraft,  surface  and  subsurface  data  gathering  platforms,  leading  to  Improved  measurement  and 
forecasting  of  sea  Ice,  acoustic,  blolunlnescence,  radiation  balance,  and  other  environmental  and  geophysical  conditions  for 
arctic  submarine,  ship  and  air  operations.  Continue  arctic  climatic  researc  with  focus  on  aerosols  and  prediction  of  sea  Ice 
distribution  In  order  to  predict  affects  on  polar  operations.  Accelerate  research  In  the  marginal  Ice  zone  with  major  71eld 
program  In  FY  1984  In  cooperation  with  other  U.S.  agencies  and  foreign  countries  (l.e.,  Norway  and  Germany).  Continue  research 

using  a  passive  microwave  Imagery  and  radlozetry  radar  to  measure  the  properties  and  distribution  of  sea  Ice.  Coastal  Sciences  - 

Initiate  an  expansion  In  p.'ogram  scope  to  Include  research  of  semi-enclosed  coastal  seas;  candidate  areas  IncTude  the — 5ea — of 
jTj  .  .  S*i.  *nd  th*  fiu1f  California.  Field  a  second  series  of  major  Investigations  of  selected  straits  regions; 

candidate  straits  are  Gibraltar,  Caribbean  Passes  and  straits  of  the  Sea  of  Japan.  Radar  remote  sensing  will  expand  to  Include 
investigations  of  combined  radar  techniques  In  tandem,  and  studied  of  radar  polarlmetry.  These  will  all  relate  to  a^Milblous 
mine  warfare  and  shallow  water  anti-submarine  warfare.  Earth  Physics  -  Continue  seismic  detection  and  signal  processing 
programs,  combining  seismic  and  statistical  theoretical  considerations  noth  for  shallow  water  and  hostile  artillery  detection. 
Analyze  theoretically  the  potential  of  gravity  gradiometry  for  precise  navigation,  obstacle  avoidance  and  geold  mapping.  Develop 
modernized  Instrumentation  and  Improved  data  processing  for  deep  sea  and  shallow  water  tidal  predictions.  Including  analysis  of 
satellite  altimetry  to  enhance  planning  and  operations  in  coastal  environments.  Improve  models  for  marine  related  electromagnetic 
propagation,  and  solid  earth  properties.  Expand  effort  In  geomagnetic  noise  prediction  In  order  tc  throve  surveillance  and 

navigation.  Geophysical  Processes  Program  -  Continue  theoretical  research  In  crustal  dynamics  with  emphasis  on  models  to  predict 

parameters  of  Interest  to  naval  operations  e.g.  ocean  bottom  topography,  sediment  thickness,  end  vertical  deflecton  field 
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Subelement:  32  Title:  Terrestrial  Sciences 

Program  Element:  611S3W  Title:  Defense  Research  Sciences 

DoD  Mission  Area:  •  510  -  Oefense  ReSMTCh  Budget  Activity:  1  -  Technology  tot 

gradients.  Incorporate  shallow  subbottom  data  Into  statistical  bottom  representation  for  prediction  of  acoustic  array  response. 
Initiate  examination  of  LaPlace  Tidal  Equation  that  Include  self-gravitation  of  the  ocean  mass,  crustal  loading'  effects,  and 
continental  boundaries.  Conduct  comprehensive  field  evaluation  of  Integrated  airborne  geophysical  sensor  suite. 
Surface  Have  Scattering  Program  -  Optimize  use  of  remote  sensing  tool  to  support  naval  operations  by  developing  methods  and 
techniques  for  determination-  of  ocean  parameters  (orbital  speed,  wave  spectra,  currents,  wind  speed,  and .  directional  wave 
spectra).  Complete  reduction  of  data  collected  during  NRL  Remote  Sensing  Experiment  July  1082.  Plan  and  conduct  follow-up 
experiment  tentatively  set  for  Sept  1084.  Develop  Inversion  algorithms  for  parameter  retrieval  from  electromagnetic  sensors. 
Initiate  measurements,  Improve  sensor  performance  model,  and  develop  data  processing  system  for  measurement  of  ocean  and 
te.restrtal  parameters  with  g«  gigahertz  radar.  Emphasize  development  of  methods  and  techniques  for  determination  of 
terrestrial /coastal  parameters  to  meet  U.S.  Marine  Corps  amphibious  warfare  needs,  and  mapping,  charting  and  geodesy  requirements. 
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Subelement:  33  Title:  Atmospheric  Sciences 

Program  Element:  611S3H  Title:  Befense  Research  Sciences 

DoD  Mission  Area:  ftp  -  Defense  Research  Budget  Activity:  1  -  Technology  Base 

A.  (U)  Subelement  Description:  Research  relates  to  atmospheric  environment  that  affect  naval  operations  and  systems  at  various 
levels  In  the  atmosphere  from  the  marine  boundary  layer  to  the  magnetosphere.  Areas  of  emphasis  are:  marine  houndary  layer 
processes  and  aerosols,  particularly  as  they  affect  atmospheric  transmission  and  operation  of  electrooptic  systems;  cloud  physics. 
Icing,  turbulence  and  lightning  physics  for  Improvement  of  flight  safety.  Darning,  and  engineering  design  for  neu  aircraft  and 
weapons  systems;  developing  and  testing  general  circulation  and  tropical  cyclone  prediction  models;  for  extending  forecast  range 
from  3  days  to  10  days,  examine  solar  dynamics  by  solar  radlometry  and  high  resolution  spectroscopy;  for  predicting  radlowave 
propagation  condition;  Investigate  relationships  between  geomagnetic  response  and  variability  of  solar  plasma  and  electromagnetic 
radiations;  Ionospheric  plasma  dynamics  and  man-made  and  solar  control  of  the  Ionosphere  Including  modeling  of  neutral  and  lontied 
atmospheres  for  Improved  prediction  of  electromagnetic  wave  propagation  conditions  affecting  naval  communications,  navigation,  and 
surveillance  systems;  remote  sensing  of  lower  and  upper  atmosphere  and  Interplanetary  media  for  rapid  measurement  of  environmental 
conditions  In  support  of  naval  operations;  probes  for  rocket  and  satellite  observations  for  Ionosphere  diagnostics. 

B.  (U)  RELATEO  ACTIVITIES:  Through  scientific  meetings,  workshops,  reviews  and  government  channels,  coordination  Is  maintained 
with  those  agencies  or  activities  having  a  mutual  Interest,  Including:  Federal  Aviation  Administration  regarding  Improvement  of 
air  operations  against  lightning  hazards;  Department  of  Defense  Explosives  Review  Board  for  improvement  of  handling  and  assembly 
of  munitions  against  hazards  of  atmospheric  electricity;  Rational  Aeronautics  and  Space  Administration  for  Joint  effort  on 
research  aboard  Space  Shuttle;  coordination  with  Air  Force  Geophysics  laboratory  to  monitor  Space  Shuttle  environment; 
coordination  with  Air  Force  Office  of  Scientific  Research  and  Arigy  Research  Office  in  developing  advanced  cloud  physics  research 
Instrumentation  chrough  coordination  with  Wright  Patterson  Air  Force  Base  and  the  French  Atomic  Energy  and  Aerospace  Establishment 
for  research  on  triggered  lighting;  to  develop  realistic  procedures  to  test  composite  material  aircraft  for  llgh'enlng 
vulnerability;  coordination  with  Defense  Nuclear  Agency  and  Air  Force  Geophysics  laboratories  In  pulsed  probe  study  of  aurora  and 
Ionosphere;  National  Science  Foundation  and  National  Aeronautics  and  Space  Administration  for  coordination  of  cloud  physics 
research  In  the  cooperative  Thunderstorm  Research  international  Program.  Coordination  of  programs  of  Army  and  Air  Force  occurs 
through  annual  reviews  by  the  Office  of  the  Under  Secretary  of  Defense  for  Research  and  Engineering.  Coordination  also  exists 
through  the  Navy  Space  Systems  Review  Panel,  Nuclear  Weapons  Effects  Planning  Group,  Oefense  Nuclear  Agency  and  Defense  Advanced 
Research  Projects  Agency,  Contracts  exists  with  some  foreign  Investigators  for  obtaining  data  for  certain  programs  on  a  global 
basis.  These  Include  the  Commonwealth  Scientific  Industrial  and  Research  Organization  (Australia),  the  University  of  Manchester 
(England) ,  the  Physlkallsch-Blokllmatlschu  Forsctmngsstelle  (Germany),  the  University  of  Galway  (Ireland),  and  the  National 
Research  Council  (Canada). 

C.  (U)  WORK  PERFORMED  BY:  (Representative)  ln-House:  Havel  Research  Laboratory,  Washington,  DC;  Naval  Postgraduate  School. 
Monterey,  CA;  Industrial :  Atlantic  Scientific  Inc.,  Melbourne,  FL;  Lockheed  Corp.,  Sunnyvale,  CA;  Academic:  New  Mexico  Institute 
of  Mining  and  Technology,  Socorro,  *H;  University  of  Miami,  Miami,  FL;  University  of  Arizona,  Tucspn,  ah;  University  of  Maryland, 
College  Ptrk,  1C;  Pennsylvania  State  University,  University  Park,  PA;  Stanford  University,  Palo  Alto,  CA. 

0.  (U)  FT  198?  Accomplishments:  In  the  Narine  Boundary  Layer  area  a  new  prediction  model  for  sea  fog  was  tested  successfully. 

Submicron  aerosol  size  distributions  were  measured  over  the  ocean  and  their  impact  on  optical  c'lmates  and  preformed  on 
electrooptlcal  weapons  system  investigated.  In  Cloud  Physics  depolarization  effects  of  nonspherlcal  hydrometers  on  m-wave 
propagation  was  examined  to  explore  new  secure  communication  techniques.  On  Weather  Forecasting  stratospheric-tropospheric 
coupling  of  long  planetary  waves  revealed  Importance  of  stratospheric  dynamics  on  lo'ng  term  forecasting  of  Importance  to 
operations  planning.  The  anomalous  effect  of  'sudden  stratospheric  warmings'  has  been  explained,  A  new  hypothesis  has  been 
developed  for  a  coupling  mechanism  between  field  aligned  currents  and  zonal  winds  In  the  euroral  midatmosphere  and  Its  Influence 
on  long  term  weather  forecasting  for  fleet  operations.  In  Ionospheric  Research  an  Interpretive  understanding  of  ultraviolet 
emissions  from  the  Ionosphere  has  been  achieved  which  will  enable  to  chart  ionospheric  states  In  terms  if  wave  propagation 
conditions.  Computer  simulations  have  shown  feasibility  to  artificially  excite  the  ionosphere  for  generating  extremely  low 
frequency  waves  for  secure  communication  channels  to  submerged  submarines.  In  Solar  Research  significant  advances  nave  been  made 
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Subelement:  33 

Program  Element:  61153N 

OoO  Mission  Are*:  .51(1  -  Defense  Research 


Title:  Atyspheric  Sciences 
Title:  Defense  Research  Sciences 
Budget  Activity:  I  -  technology  lilt 


in  predictive  understanding  of  coronal-hole  wgnetlc  flux  evolution  of  the  Magnetic  field  sector  structure  of  inportance  to  space 
"weather*  and  geomgnetic  noise.  Quantitative  Improvements  of  space  data  of  solar  tualnosity  and  ultraviolet  irradiance  have  been 
nude. 


E.  (U)  FT  1983  Progrm:  Marine  Boundary  Layer  Physics  '.rill  shift  towards  fundamental  problem  of  turbulent  fluxes,  aerosol 
generation  mechanisms  and  stability  dynamics  to  assist  assessment  and  forecasting  of  environmental  factors  in  a  battle  group 
scenario.  Weather  Forecasting  will  explore  analytical  and  data  limitations  to  extending  forecast  range  beyond  five  days  by 
investigating  stratospheric-tropospheric  coupling.  Ionospheric  Physics  will  iaprove  monitoring  of  IrregularUy  structure  for 
developing  a  prediction  capability  for  communication  system.  Develop  new  ideas  for  submarine  coamunications  using  ionospheric 
excited  extreme  low  frequencies.  Complete  on-orbit  phase  of  Stimilated  Emission  of  Energetic  Particles  Satellite  Experiment. 
Improve  microwave  radiometric  techniques  to  measure  absorption  and  amission  spectra  of  upper  atmosphere  atmospheric  water  vapor. 
On  other  Environmental  EffectS-continue  measurements  of  worldwide  radio  noise  and  theoretical  research  on  remote  detection  and 
classification  or  idw  litltudb  nuclear  bursts  at  sea.  Continue  research  on  naval  system  vulnerability  to  nuclear  burst  effects. 

F.  (U)  FT-1984  Planned  Program:  On  local  Meteorol pgr- respond  to  ongoing  applied  program  by  developing  concepts  and 
understanding  of  marine  boundary  layer  and  cloud  physics  conditions  to  enable  assessment  and  forecasting  of  operations  and  system 
perforamnee;  of  particular  Interest  are  specific  variables  not  obtained  through  a  centralized  service  system,  e.g.,  water  vapor 
structure,  optical  cloud  properties,  super  cooled  mater  content.  Infrared  propagation  conditions,  and  atmospheric  electric  hazard 
variables,  (hi  Weather  Forocastinq-examina  coupling  of  long  planetary  waves  and  other  subtle  large  scale  forces  on  the  global 
circulation  system  for  increasing  forecast  skills  beyond  five  days.  On  Ionospheric  Pysics-develop  a  UV  remote  sensing  capability 
from  satellites  to  deduce  ionospheric  properties  of  wave  propagation  with  advanced  space  and  tine  resolution.  Plan  and  execute 
experiments  to  generate  long  electromagnetic  waves  In  the  ionosphere  using  ground-based  equipment  and  prove  their  value  as  a 
communication  technique.  Perform  satellite  experiments  to  mature  by  microwave  spectroscopy  water  vapor,  toaqMrature  and  pressure 
In  the  mtdatmosphara  and  assets  their  impact  on  performance  of  naval  systems.  On  Solar  Physics-perform  analytical  and  space 
experiments  to  understand  origin  and  mechanism  of  solar  high-energy  events  and  their  interaction  with  the  earth's  atmosphere 
.ncluding  the  mechanism  of  geomagnetic  substorm  and  magnetospheric  magnetic  reconnection. 


Subeleuent:  34  Title:  Astronomy  end  Astrophysics 
Program  Element:  6U53N  Title:  Defense  Research  Science; 

DoD  Mission  Area:  510  -  Defense  Research  Budget  Activity:  t  -  Technology  Base 

A.  (U)  Subelement  Description:  Scientific  Investigations  are  made  of  earth-space  environment  to  determine  characteristics  of 
natural  backgrounds,  effects  of- energetic  radiations  on  space  systems  and  personnel,  and  characteristics  of  man-made  disturbances. 
Data  and  technology  are  provided  for  planning  and  assessment  of  proved  systems  for  surveillance,  communication,  detection, 
precise  time  determination  and  transfer,  missile  guidance,  and  navigation.  Research  efforts  can  be  categorized  Into: 
extraterrestrial  radio  backgrounds  and  techniques  for  precise  location  and  time  determination;  rad.lo  spectroscopic  measurement  of 
mesospheric/stratospheric  constituents;  Infrared  atmospheric  and  celestial  background  limits;  far  ultraviolet,  X-ray,  and  gama- 
ray  backgrounds;  near  earth  energetic  flux  of  heavy  ions  and  their  effects  on  humans  and  systems;  characteristics  of  mah-nade 
disturbances;  and  supporting  Instrumentation  and  vehicle  technology. 

B.  (U)  RELATED  ACTIVITIES:  Department  of  Defense  coordination  Is  provided  through  Office  of  the  Under  Secretary  of  Defense  for 
Research  and  Engineering  reviews.  National  Aeronautics  and  Space  Administration  and  the  U.S.  Air  Force  have  active  collaborative 
efforts  related  to  the  uork  within  this  subelement.  Navy  funding  at  the  Exploratory  Development  level  Is  provided  for  follow-on 
Investigation  of  unconventional  surveillance  techniques  which  employ  Instruments  developed  for  astronomy,  and  for  extensions  of 
microwave  remote  sensing  techniques.  Proposals  for  experiments  to  be  carried  onboard  Air  Force  satellites  are  coordinated  with 
and  approved  by  the  Department  or  Defense  Space  Test  Programs  Committee;  experiments  launched  on  National  Aeronautics  and  Space 
Administration  space  vehicles  are  coordinated  by  National  Aeronautics  and  Space  Administration  In  competition  with  others  and 
reviewed  by  National  Aeronautics  and  Space  Administration  evaluation  procedures.  A  far-infrared  sky  survey  Is  being  conducted 
jointly  with  the  Air  Force  Geophysics  Laboratory. 


(D)  HORN  PERFORMED  BT:  In-House:  Space  Science  Olvtston,  Naval  Research  Laboratory,  Washington,  D.C. 

(u)  FV  1982  Accompl1shments:  Radio  Extraterrestrial  Backgrounds  and  Techniques:  Observation  of  188  compact  extragalactlc 
r*Ho  sources has  been  accomplished  to  establish  a  more  precise  Inertial  reference  frame  for  time  and  position  determination. 
Improved  determination  of  universal  time  has  been  demonstrated  through  use  of  satellite  time-linked  observations  of  celestial 
radio  sources.  High  resolution  mapping  (nllllarc-second)  of  sources  has  been  accomplished.  Mechanisms  controlling  radio  star 
source  structure  and  formation,  and  the  Interstellar  medium  have  been  Investigated.  Pally  and  seasonal  variations  of  the 
distribution  of  water  vapor  Into  the  mesosphere  have  been  observed  for  the  first  time.  An  Initial  demonstration  has  been  made  of 
use  of  the  very  large  array  (VLA)  to  determine  accurate  positions  of  satellites.  Improved  precision  radio  astronomy  (astrometry) 
has  application  for  Naval  time  and  location  determination  especially  by  the  Naval  Observatory.  Investigation  of  radio  source 
mechanisms  not  only  reveals  new  physics,  but  Is  essential  to  use  of  sources  for  astrometry  and  yields  sensor  and  Imaging 
technology  of  forefront  applicability.  Nasopherlc  constituent  (water  vapor,  ozone)  behavior  Is  fundamentally  related  to  lower 
atmospherlc/cltmatlc.  behavior,  which  Imports  world  wide  naval  operations.  Infrared  Backgrounds:  Far  Infrared  Sky  Survey 
Experiment.  (FIRSSE),  a  rocket-borne  cryogenlcally-cooled  Infrared  payload  sensitive  {7  emissions  out  to  120  microns,  was 
successfully  flow  In  a  collaborative  experiment  with  the  Air  Force  to  survey  the  accessible  portion  of  the  Infrared  sky.  Hlgh- 

sensltlvlty  far-infrared  (40-250  micron)  sensors  were  also  prepared  for  balloon  flights  In  two  other  collaborative  Investigations. 

The  far  Infrared  background  of  space  Is  least  well-know  and,  as  for  other  spectral  regions,  must  be  thoroughly  understood  to 
effective  functioning  of  military  systems  In  space.  Ultraviolet  Backgrounds:  Extreme  ultraviolet  stellar  fluxes  below 
1300A  were  measured  from  rocket;  new  ultraviolet  cameras  and  spectrographs  together  with  electronic  readout  adaptation,  are  under 

test  for  DoD  Space  Test  Program  shuttle  flight.  High  altitude  oxygen  and  nitrogen  meisslons  have  been  explained,  and  reliable 

theoretical  techniques  to  analyze  photo  dissociation  In  the  troposphere  end  stratosphere,  and  to  assess  light  scattering  by 
clouds,  have  been  developed.  Full  Interpretive  capeblltly  has  been  achieved  for  the  first  time  to  Image  lonosptierlc  weather  In 
real  time  from  space;  such  Informaton  could  benefit  any  military  ionospheric  system.  X-ray  Backgrounds:  Unique  varying  X-ray 
celestial  phenomena  were  analyzed  from  galaxies,  bursters,  and  binary  pulsars.  An  Imaging  X-ray  system  was  flow  by  rocket;  an 
hlgh-sensltiulty  ^maijer^  has-been  developed.  Flight  configuration  X-ray  hardware  was  completed  for  first  use  In  the 


shuttle-launched  free-flyer 


system.  Both  X-ray  and 


-ray  sensors  and  knowledge  of  the  X-ray  and  gamxa-ray  background 
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Subelement:  34  Title:  Astronomy  and  Astrophysics 
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OoD  Mission  Aree:  StO  -  Defense  Research  Budget  Activity:  T  -  technology  tw 

ere  essentUI  to  Military  detection  of  high  energy  events  end  sources  In  spece.  6a— t-Rty  Beclt grounds :  Unique  celestlel  gai*—- 
rev  phenomena  heve  been  detected.  Including  cyclotron  emission  froei  the  Creb  pulser  Mere  end  special  events  observed  on  the  NASA 
Solar  Maximin  Mission.  A  belloon-bome  herd  X-ray  observatory  systea  suitable  for  long  duration  (global)  flight  has  been 
prepared.  This  Mill  contribute  to  l—rovtd  Morld  wide  detection  capabilities  of  nuclear  events.  Particle  Radiation:  High  mass 
charged  particle  collection  payloads  have  been  designed  for  DoO  Space  Test  Program  flight  on  shuttled  Iheir  data  Mill  update  NRL 
models  of  the  space  particle  background  In  use  to  assess  harmful  effects  on  space  microelectronic  and  biological  systems. 

E.  Itl)  FT  1981  Program:  Radio  Extraterrestrial  Backgrounds  and  Techniques:  Continue  cooperation  Mlth  U.  S.  Rival  Observatory  to 
develop  more  precise  universal  tine  ('if)  determination  and  very  long —sell ne  interferometric  (VUB1)  time  transfer.  Finish 
determination  of  100  radio  sources  to  5  mil llarcsecond  accuracy.  Commence  definition  of  operational  system  for  Interferometric 
satellite  tracking.  Conduct  radio  source  observations,  especially  Into  the  millimeter  Mivetength  region  to  Investigate  stellar 
Minds  and  stellar  Interaction  with  Interstellar  clouds.  Investigate  availability  of  1 on-cost  statelllte-IInk  timing  to  permit 
VLB1  precision  astrometry  Mlthout  use  of  hydrogen  masers.  Precise  definition  of  the  radio  source  background  and  character  Is 
essential  for  use  of  observations  In  Ravy  timing,  location  and  navigation.  Commence  by-product  use  of  VIA  observations  to  deduce 
Ionospheric  structure.  Utilize  ground-based  radio  monitoring  to  observe  mesoshphertc  carbon  monoxide  and  Investigate  conparatlve 
mesospheric  Mater  and  ozone  behavior,  trfilch  are  associated  ulth  !om  level  climate  affecting  naval  operations. 
infrared  Backgrounds:  Refly  FIRSSE  rocket  Instrument  Mlth  analysis  leading  to  publication  of  Infrared  celestial  source  catalog. 
ReTTy ballon  Infrared  systems.  Initiate  sub -mill Imeter  spectroscopic  studies  of  interstellar  medium  In  association  with  radio 
observations.  The  space  tnfrarmd  background  must  be  knomn  for  potential  military  systems  to  operate  In  the  infrared  region. 

Ultrevlolet  Backgrounds:  Conduct  theoretical  Investigations  of  nitric  oxide  high  altitude  amissions,  of  stratospheric  photo- 
dissociation,  end  of  atmospheric  flam  on  the  radiation  field.  Refly  rocket  celestlel  ultraviolet  camera,  and  fly  the  shuttle- 
borne  extreme  ultraviolet  (SURE)  spectrometer  to  observe  the  high  atmosphere  as  e  first  step  to  global  Imaging  of  the  Ionosphere, 
essential  to  naval  communication.  Complete  ccaputer  Interfacing  end  test  ultraviolet  camera  system  with  electronic  (charge- 
coupled  device)  readout.  X-rey  Backgrounds:  Complete  extended  BBO-source  X-rcy  map  of  celestial  sources  end  Investigate  black- 

hole  candidate  sources  using  very  fast  timing  data.  Collate  Integration  of  SPAR  TAR  shuttle  f.am-flyer  payload  for  study  of 

extended  X-r»y  sources.  Continue  development  of  forefront  efficient  X-rey  Imager  Mlth  photon  counting  capabHty.  X-rey 
Background  knoMladgt  and  sensors  are  necessary  for  military  nuclaar  detection.  Geena-Rev  Backgrounds:  Conduct  test  flight  of  RRL 
hard  X-ray  observatory  end  modify  It  for  long  duration  balloon  flight  (1  month).  Test  neu  sensitive  ga—a - ray  detector  for  ballon 
flight.  In  related  effort,  begin  hardmerd  fabrication  for  major  Instrument  to  fly  on  RASA  Gamma  Ray  Observatory  (GRO)  In  1988. 
Cackground  knowledge  and  sensors  srm  necessary  for  military  nuclear  detection.  Particle  Radiation:  Assemble  end  deliver 

Instruments  for  shuttle  launch  to  measure  high-mess  charged  particle  fluxes  at  energies  Pel on  geomagnetic  cutoff  ir  the 
magnetosphere.  Develop  e  rigorous  computational  treatment  of  the  propagation  of  such  lou  energy  nuclei  In  the  earth’s  atmospbvre. 
This  Is  used  to  assess  harmful  effects  on  space  microelectronics  and  biological  systems. 

M  ET  1B84  Planned  Program:  Radio  Extraterrestrial  Backgrounds  end  Techniques:  Evaluate  temporal  behavior  of  coeqwct  radio 
sources,  their  fine structure  and  redlo/optlcal  position  references; continue  l^irovament  of  universal  tlee  determination  and 
precise  time  transfer.  Improve  satellite  radio  tracking  eccurecy  to  10  milllarcseeond  laval.  Contlnuo  Investlgetlon  of 
astrophysics  of  peculiar  sources  Including  the  physics  of  jet-like  sources,  the  nature  of  astrophysical  masers,  and  the 
Interaction  of  stars  pith  the  Interstellar  cmdtum  end  clouds.  Continue  satellite-link  time  transfer  development  to  achieve  Iom 
cost  capability.  All  there  efforts  advance  astrometry  and  determination  of  time  location  end  navigation  for  the  Navy.  Initiate 
mesospheric  ozone  temperature  end  Mind  determination  by  ground-level  radio  spectroscopy,  mesupherlc  conditions  link  to  surface 
climate,  of  Importance  to  neve'  operations.  Plan  for  use  of  a  VLSI  facility  in  space.  Infrared  Backgrounds:  Continue  Infrared 
ce.estlel  balloon  observations,  and  Infrared  sub-mill  Imeter  spectroscopy  of  stars  end  Inter'sEeTVar  medium.  Conduct  focal-plane 
feasibility  end  design  study  for  collaboration  Mlth  Air  Foret  In  flight  of  a  Large  Aperture  Infrared  Telescope  System  (LA1RTS)  on 
shuttle.  Conduct  preliminary  assessment  for  a  possible  mllttery  space  cold  target  detection  system;  Infrared  background 
dattrmlnatlon  Is  a  requirement  for  such  a  system.  Ultraviolet  Backgrounds:  Prepare  ultraviolet  spectrograph  end  camera  for  later 
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scheduled  shuttle  flight;  develop  camera  payload  for  SPARTA*  (free  flyer)  flight  from  shuttle.  Develop  detailed  Interpretive 
system  capabllty  for  global  ultraviolet  monitoring  of  the  Ionosphere,  and  ultimate  application  to  all  military  systems  uhlch 
transmit  through  or  are  affected  by  the  lonoshare.  X-ray  Background:  Fly  first  X-ray  detector  on  SPARTAN  free-flyer  shuttle 
mission.  Develop  hlgh-resolutlon  X-ray/extreme  ultraviolet  spectroscopy  instrument.  Utilize  map  and  timing  research  to  Interpret 
character  of  compact  and  extended  X-ray  sources.  X-ray  background  knowledge  and  efficient  sensors  are  necessary  for  military 
nuclear  detection.  Gamma-Ray  Backgrounds:  Conduct  southern  hemisphere  long-duration  balloon  flight  of  hard  X-ray  observatory. 
Conduct  first  balloon  Flight  oT  new  gamaa-ray  detector.  Continue  hardwart  fabrication  of  Instrument  for  NASA  Gamma  Ray 
Observatory.  Gamma-ray  background  knowledge  and  efficient  sensors  are  necessary  for  military  nuclear  detection. 
Particle  Radiation:  Fly  emulsion-instrumentation  to  measure  heavy  tons  on  shuttle-launched  Long  Duration  Exposure  Facility 
(LttfctT.  Use  other  observational  data  to  Identify  source  regions  of  cosmic  rays  and  extend  calculation  of  cosmic  ray  conposlttoi. 
and  spectra  to  secondary  particles  down  to  the  earth’s  Surface.  The  charged  particle  envlronafcnt  must  be  known  to  calculate  the 
probability  of  harmful  effects  to  military  mlcroelctrontcs  and  biological  systems. 


Subelement:  41^  Tltla:  Biological  and  Medical  Sciences 
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A.  (U)  SUBELEMENT  DESCRIPTION:  The  Biologic*!  *nd  Medical  Sciences  Subeleeent  provides  the  fundamental  knowledge  from  which 
bloenvlronmental  and  biomedical  developments  are  derived.  The  research  encompasses  physiology,  Imeunology  microbiology, 
biochemistry,  biophysics,  clinical  medical  sciences,  and  naval  biology.  The  work  addresses  problems  related  to  Navy/Marine  Corps 
operations  and  emphasis  Is  given  to  special  areas  of:  Stress:  such  as  heat,  noise,  pressure  changes,  electromagnetic  fields, 
motion,  escalation  and  fatlque,  and  toxic  environments:  Disease  Prevention:  related  to  specific  diseases  of  potential  naval 
Ixportance  In  world-wide  sea  control  and  amphibious  Operation! j  HMlth  Lift!  related  to  trauma,  fluid  and  blood  replacement, 
reconstructive  surgery,  and  wound  healing;  Biotechnology:  related  to  the  use  of  modern  genetic  and  biochemical  techniques  In 
genetic  engineering;  CU/BM  Defense:  such  as  research  on  navy  unique  problem  associated  with  detection,  Imeunologlcal  antidotes, 
and  collective  protection. 

B.  (U)  BELATED  ACTIVITIES:  This  subelement  Is  related  to  efforts  of  the  Army,  Air  Force,  Uniformed  Services  University  of  the 
Health  Sciences.  National  Aeronautics  and  Space  Administration,  National  Institutes  of  Health,  and  National  Science  Foundation. 
The  Naval  Biological  and  Medical  Scientific  Research  Program  are  coordinated  government-wide  through  groups  such  as  the  Under 
Secretary  of  Defense  for  Research  and  Engineering  Joint  Medical  Research  Conference,  the  Armed  Forces  Biomedical  Research 
Evaluation  and  Management  Comelttee,  the  Armed  Forces  Pest  Management  Board,  and  the  NATO  Advisory  Group  for  Aerospace  Research 
and  Development  Medical  Panel. 

C.  (U)  WORK  PERFORMED  BY:  (Reprensentatlve)  In-House:  Naval  Medical  Research  Institute,  Bethesda,  MD;  Naval  Medical  Research 
and  Development  tommahcTTaboratorles;  Naval  Blosc tehees  Laboratory,  Oakland,  CA;  Out  of  House:  Diagnostic  Reagents,  Inc., 
Dallas,  TX;  University  of  Callfomla-Berkelcy;  Johns  Hopktns  University,  Baltimore,  MD;  Baylor  University,  Houston,  TX;  Stanford 
University,  Palo  Alto,  CA;  NIT.  CaiNbrldge,  NA. 

D.  (U)  FT  1982  ACCOMPLISHMENTS;  During  FT  1982  significant  advances  In  stress  Included  the  Isolation  and  characterliatlon  of  a 
sleep  Inducing  factor— this  is  important,  for  example,  on  submarines  whefe  sleep  schedules  are  disrupted  by  watch  requirements; 
the  demonstration  that  sonar  operator  effectiveness  can  be  reliably  predicted  using  measurements  of  brain  signals.  In  the  area  of 
disease  prevention  research  Included  a  definition  of  the  characteristics  of  antigens  that  protect  against  malaria;  determination 
That  Nlvy  Tift  I !  derived  from  refined  shale  or  petroleum  do  not  differ  In  toxic  bioeffects.  Important  progress  was  mad*  In 
health  care  with  the  development  of  new  universal  blood  cell  concepts  where  Type  A  and  8  blood  are  converted  to  Type  0  and  the 
initiation  of  recombinant  DMA  techniques  to  produce  the  necessary  enzymes  to  catalyze  this  conversion— the  procedure  Is  one  that 
does  not  require  extensive  storage  of  blood,  a  problem  In  confined  areas  such  as  ships.  In  the  are*  of  CM/BM  Defense  a  new 
technique  for  growing  human  cells  responsible  for  the  Immine  response  In  a  test  tube  was  developed- -this  technique  can  be  used  to 
generate  comattbl*  Immune  cells  and  products  without  exposing  the  Individual  to  toxic  substances  such  as  encountered  on  carrier 
decks.  In  submerged  submarines,  or  In  CBN  attacks.  The  olood  program  and  research  on  a  blood  factor  that  may  Increase  membrane 
permeability  were  transitioned  to  6.2.  During  FT  1982  decreases  In  fundng  were  noted  In  the  area  of  hazardous  effects  of  non¬ 
ionizing  radiation.  In  Investigations  of  water  structure  and  In  Infectious  disease,  a  program  transferred  to  the  Anqy  as  a  lead 
agency. 

E.  (U)  FT  1983  PROGRAM:  Serveral  new  programs  will  be  Initiated  or  greatly  expanded  In  FT  1983.  Several  Initiatives  In  CB/BM 
Defense  are: physiological  defense,  a  new  approach  to  alleviate  the  problem  of  exposure  to  stressful  and  toxic  agents  (CU/BM 
Oefense)— this  approach  Is  In  progress  only  In  the  Navy  where  problems  of  extended  exposure  are  more  serious;  another  program Tn 
detection  of  CBW  agents  will  be  expanded— the  approach  Is  on*  of  methods  that  operate  In  sallne/hfgh-humldlty  environments 
peculiar  to  Naval  operations;  a  program  In  Immunology  will  be  expanded  to  examine  novel  non-toxic  stimulatory  substances  suitable 
for  Increasing  resistance  to  CBM  agents  of  special  concern  to  open-sea  battle  groups— these  materials  will  also  be  of  value  to  the 
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Army  and  Air  Force;  a  Joint  program  In  learning  and  memory  (stress)  Is  being  Initiated  that  Is  multi-disciplinary  and  mill  be  of 
use  to  other  services  as  mell  as  the  Navy;  another  program  being  expanded  that  Is  of  interest  to  all  military  services  Is  the  use 
of  electromagnetic  fields  to  accelerate  tissue  repair  and  regeneration. 

(U)  FT  1984  PIAIWEO  PROGAAM:  The  major  nem  thrust  In  FT  1984  mill  be  Btoanlecular  Engineering  (Biotechnology) .  This  Is 
unique  In  OoD  since  It  Is  oriented  toward  the  use  of  genetic  engineering  to  produce  nem  materials  such  as  coatings  and  adhesives 
for  naval  use;  to  Investigate  the  possibility  of  developing  better  electronic  chips  for  use  In  computers;  and  to  engineer  better 
enzymes  (more  catalytlcally  active)  for  a  variety  of  uses.  Increases  are  also  expected  In  the  CBW  field.  (CM/BW  Defense), 
particularly  In  the  development  of  means  for  at  sea  decontamination,  protection,  and  treatment.  The  development  of  biological 
probes  that  can  be  used  to  detect  no  less  than  six  different  families  of  biological  agents  mill  be  emphasized.  The  programs  In 
learning  and  aenory,  and  physiological  defense  mill  be  expanded.  It  Is  anticipated  that  major  contributions  In  understanding  man 
In  the  marine  environment  mill  result  from  studies  using  the  latest  of  biological  techniques  (stress). 


t 


48 


Subelement:  42  TUI*:  Behavioral  and  Social  Sciences 
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A.  (U)  S'JBELEMENT  DESCRIPTION:  Th*  objective  of  research  In  the  Behevlorel  end  Socle)  Sciences  subelement  is  to  estebllsh  basic 
theories  end  techniques  for  assuring  adequate  quantity  and  quality  of  Navy/Narlnc  Corps  personnel,  enhancing  their  performance, 
and  laproving  the  human  factors  aspects  of  equl patent  design  and  effectiveness.  Major  areas  are:  Personnel  and  Training,  research 
on  psychological  measurement  for  selection,  classification,  and  training,  hiaaan  Information-processing  abilities,  training  and 
training  systems,  cognitive  and  neural  bases  of  skilled  performance  and  skill  acquisition;  Engineering  Psychology,  the 
investigation  of  human  performance  variables  and  th*  fonauletton  of  principles,  procedures  and  equlpamntdeslgn  techniques  for 
(•proving  human  performance  In  high  technology  systems;  Organizational  Effectiveness,  focused  on  personnel  characteristics, 
leadership  and  management  techniques,  and  other  factors  that  determine  the  productivity 7  morale,  and  retention  of  personnel. 

8.  (U)  RELATED  yTIVITICS:  Army,  Navy  and  Air  Force  research  activities  In  these  areas  are  coordinated  by  review  for  the  Office 

of  th*  Under  Secretary  of  Defense  for  Research  and  Engineering  through  Technical  Advisory  Groups  'n  Hanpomer  and  Personnel, 
Education  and  Tratnlng,  Hunan  Factors  Engineering,  and  Simulation  and  Training  Devices.  Interservlc*  and  International 
coordination  Is  effected  through  special  North  Atlantic  Treaty  Organization  Panels,  through  the  Technical  Cooperation  Program, 
Subgroup  U.  and  through  th*  Annual  International  Syamosliaa  on  Applied  Military  Psychology.  Close  relationship  is  maintained  with 
efforts  of  the  Defense  Advanced  Research  Projects  Agency  and  the  National  Science  Foundation.  Conferences  and  syaposla  In 
significant  research  areas,  such  as  adaptive  testing  by  conputer,  are  cosponsored  with  appropriate  Navy  and  Department  or  Defense 
activities.  Interdisciplinary  research  efforts  are  Jointly  funded  with  OMR's  Information  Sciences,  Mathematics,  and  Physiology 
Programs.  1 

C.  (U)  WORK  PERFORMED  NT:  (Representative)  Carnegie -Mel Ion  University,  Pittsburg,  PA;  University  of  Washington,  Seattle,  WA; 
Bolt  Beranek  1  Nemaan, Cambridge,.  MA;  Georgia  Institute  of  Technology,  Atlanta,  GA;  University  of  Pittsburgh,  Pittsburgh.  PA; 
Virginia  Polytechnic  Institute  and  State  University,  Blacksburg,  VA;  New  Mexico  State  Univarsity.  Us  Cruces,  W;  University  of 
Colorado,  Boulder,  CO;  University  of  California,  Los  Angeles,  CA;  and  Rival  Personnel  Research  and  Development  Center.  San  Olego, 


0.  (U)  FT  1BB2  ACCOMPLISHMENTS:  Personnel  and  Training  Research:  us*  of  an  Interactive  theory  of  reading  to  formulate  micro¬ 
computer-based instructional  gaams  for  reading  nmmatTon;  aTognltlv*  Investigation  of  sources  of  difficulty  In  Navy  Basic 
Electricity  and  Electronics  training;  formulation  of  a  set  of  standards  for  planned  computer-based  adaptive  versions  of  military 
selection  tests.  Engineering  Psychology:  a  theory  of  supervisory  control  and  a  partial  1 ^lamentation  In  design  of  remotely- 
operated  and  saml-auldnonoiis  undersoa  work  vehicles;  a  theory  of  programming  which  facilitates  software  design  by  separating 
computational  coding  at  th*  machine  Interface  from  dialogue  design  coding  at  th*  human  interface;  a  book  that  Integrates  theory 
and  research  findings  concerning  Intuitive  heuristics  and  biases  characteristic  of  human  Inference  and  judgement. 
Organizational  Effectiveness:  an  Innovative  system  for  observing  and  evaluating  leaders'  behavior  on  th*  Job;  Identification  of 
factors influencing  sailors'  decisions  to  stay  In  or  ;*av*  th*  Navy  after  20  years;  a  comprehensive  annotated  bibliography  and 
literature  review  on  military  family  research;  a  model  of  th*  Navy's  Hispanic  recruitment  program  which  was  used  to  determine 
where  and  how  potential  Hispanic  recruits  are  lost. 

E •  (u)  Ff  19B3  PROGRAM:  Research  In  Personnel  and  Training  will  explore  techniques  for  wore  efficient  coaputer-based  adaptive 
testing  for  military  selection  through  advanced  mathematical  models  of  test  performance  and  dynamic  methods  of  gathering  data  on 
test  characterlslcs.  Other  wrk  seeks  Improvements  In  Individualized  tratnlng  through  shorter  and  more  precise  diagnostic  testing 
practices.  Training  research  wtll  capitalize  on  recent  advances  In  discourse  science  to  Improve  the  effectiveness  of  training 
materials  and  documents.  Research  on  advanced,  computer-based  Instruction  will  address  design  issues  In  computer-based  training 
for  high-demand,  time-driven  Jobs  such  as  air  Intercept  controller  or  aircraft  pilot.  Related  work  will  Investigate  principles 
for  computer-based  tutoring  systems  for  training  In  troubleshooting  and  other  diagnostic  skills.  Cognitive  analyses  of  advanced 
military  relevant  skills  will  Include  research  on  complex  motor  skills  and  problem-solving  expertise.  A  new  multi-disciplinary 
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Subelement:  42 

Program  Element:  61153N 

OoD  Mission  Area:  5lt)  -  Defense  Research 


Title: 

Title: 

Budget 


Behavioral  end  Sociel  Sciences 


progrsm  Mill  determine  the  neural  basis  of  human  Information  processing  related  to  learning  and  memory  functions.  Research  In 
Engineering  Psychology  will  Investigate  decision  behavior  with  emphasis  on  broadening  Its  scope  to  encompass  creative  human 
contributions  to  prooiom  fonmilation  and  structuring.  New  models  for  describing  human  decision  behavior  will  be  explored,  e.g., 
production  systems.  Perceptual  research  will  continue  to  explore  the  visual  processes  which  bear  on  the  Interpretation  of  multi¬ 
dimensional  displays,  and  the  auditory  and  congltlve  processes  by  which  patterns  of  non-speech  sound  are  recognized  by  a  listener. 
Rationales  and  procedures  for  systeeiatlcalty  Including  maintenance  considerations  Into  early  system  design  activities  will  be 
developed.  Software  design  methods  which  ease  inter-designer  coamunlcatlon  and  improve  man-computer  interface  designs  will  be 
developed  and  experimentally  tested.  New  display  concepts  for  TTOL  end  STOt  flight  control  will  be  Investigated.  Research  In 
Organizational  Effectiveness  will  coaplete  a  theoretical  model  to  predict  the  effects  of  stressors  over  time;  complete  an 
anthropological  investigation  of  the  transitions  of  Hispanic  sailors  as  they  move  from  home,  to  Navy  Recruiting  Station,  to  basic 
training,  and  to  their  first  ship  assignment,  to  be. ter  understand  the  effects  of  organizational  transitions;  coaplete  research  on 
organizational  factors  that  facilitate  or  impede  utilization  of  basic  behavioral  research;  begin  to  assess  the  utility  of  novel 
observational  techniques  in  measuring  the  effectiveness  of  petty  officers;  and  collate  a  comprehensive  examination  of  variables 
which  determine  the  effectiveness  of  organizational  change  prograais. 


F.  (U)  FT  1W4  Planned  Program:  Personnel  and  Training  research  will  Include  investigations  of  interactive,  real-time  computers 
and  advanced  person-computer  Interfaces  to  provide  mire  valid  testing  for  both  selection  and  training.  Research  on  training  will 
examine  motivational  characteristics  of  various  training  environments  and  regimes.  Related  work  will  explore  principles  of 
computer  gaming  that  can  be  applied  to  training.  Other  research  on  computer-based  training  will  address  conceptual  Issues  in  the 
deslon  or  student-co^Mter  and  instructor-coaputer  Interfaces,  use  of  artificial  intelligence  in  training  systems,  and  computer 
facilities  for  the  development,  support,  and  me1ntenar.ce  of  training  materials.  Research  on  the  basis  of  skilled  performance  will 
examine  the  role  of  amntal  models  in  skilled  problem  solving  and  the  applicability  of  new  kinds  of  network  models  to  describe 
skilled  performance  and  skill  acquisition.  In  Engineering  Psychology,  multi-disciplinary  research  will  be  initiated  into  the 
dynamics  of  multi-person  decision  making  under  a  range  of  organizational  structures  and  doctrinal  procedures;  this  work  Is 
expected  to  provide  underpinning  for  design  of  Navy  C*  systems  which  stress  flexibility  and  decentralization.  The  use  of  mental 
models  of  cognitive  tasks  will  be  investigated  at  a  source  of  Interface  design  In  complex  task  environments.  Research  Into  basic 
principles  of  visual  perception  will  examine  an  information-processing  model  of  vision;  a  new  computational  model  of  vision,  now 
In  Initial  form,  hat  far-reaching  potential  implications  for  design  of  future  displays  which  stress  pictorial,  imagery-basad 
presentation.  Research  in  human  decision  making  and  problem-solving  processes  will  employ  41  models  of  cognition  (i.e.,  scripts, 
frames,  schemas)  and  At  programing  techniques  (e.g,,  production  systems)  as  potential  representations  of  human  procedures. 
Organizational  Effectiveness  research  will  initiate  research  on  ways  that  phenomena  at  the  Individual  and  group  levels  impact  on 
overall  organizational  effectiveness;  experiment  with  novel  techniques  for  Improving  the  effectiveness  and  morale  of  work  groups 
composed  of  minority  and  majority  personnel;  begin  research  on  organizational  responsiveness  to  rapid  social  and  technological 
change;  coaplete  research  on  effective  strategies  to  use  in  Increasing  the  productivity  of  work  groups;  complete  research  on 
relationships  between  family  factors  and  Job  performance;  and  complete  research  on  ways  that  information  seeking  and  Information 
processing  Influence  the  effectiveness  of  individual  mnagers,  if  work  groups,  and  of  the  organization  as  a  whole. 


Subelement:  SI  THU:  University  Research  Instrumentation 

Program  Element:  611S3H  TltU:  Defense  »ll«ircB  5c  lancet 

OoD  Mission  Arts:  5HI~-  Defense  Research  Budget  Activity:  1-Technoloqy  MM 

A.  Subelmeent  Description:  This  subelament  Ass  btw  established  to  refurbish  and  upgrade  rosoarcA  equipment  In  university 
UbornSFTVT  TWreinT  W  research  of  Interest  to  the  Navy  and  DoO.  These  university  research  prograns  ere  responsible  for  the 
flow  of  new  Ideas  and  results  which  provide  auch  or  the  basis  for  DoO's  technology  and  development  prograns.  In  recent  years 
these  key  university  facilities  hove  eroded  to  the  point  of  alarn.  An  Interagency  Working  Group  on  University  Reseorch 
Instrumentation,  of  which  the  Under  Secretary  of  Defense  for  Research  and  Engineering  Is  a  member,  and  with  participation  of 
Office  of  Management  end  Budget,  and  the  President's  Scientific  Advisor,  has  concluded  that  the  deterioration  of  research 
facilities  at  universities  In  this  country  has  reached  a  crisis  stage.  The  1981  Defense  Science'  Board  Sumner  Study  reached  a 
similar  conclusion.  Some  of  the  consequences  of  these  conditions  are:  diminished  research  productivity  and  a  slowing  of 
development  In  the  disciplines,  reduced  production  of  trained  scientists,  and  decline  In  International  competitive  statuv.  This 
subelement  Is  part  of  the  Navy's  and  Department  of  Defense's  response  to  equipment  crisis  In  universities.  These  special  funds 
will  be  used  to  purchase  needed  equipment  for  university  laboratories  engaged  In  research  of  Interest  to  the  Navy  and  DoD. 

B.  Related  Activities:  Similar  programs  have  been  established  by  the  Army  and  Air  Force.  These  programs  are  coordinated  at  the 
Office  of  the  kinder  Secretary  of  Defense  for  Research  and  Engineering.  It  Is  expected  that  other  Federal  agencies  will  be 
responding  to  the  special  equipment  needs  of  the  research  universities.  The  total  government  activity  Is  coordinated  through  the 
Interagency  Working  Group  on  University  Research  Instrumentation. 

C.  Wort  Performed  By:  This  Is  a  university  program.  All  universities  doing  research  of  Interest  to  the  Department  of  Defense 
are  eligible  to  compete  for  support  of  their  equipment  needs. 

D.  FT  196?  Accomplishments:  Over  23.SQ0  brouchures  announcing  the  new  DOO  trl  service  program  have  been  distributed  to  colleges 
and  universities  giving  them  the  opportunity  to  submit  proposals  for  equipment  purchases. 

E.  FT  1983  Program:  Proposals  submitted  by  universities  will  be  rated  and  awards  will  be  made  based  on  DoO's  need  for  the 
research,  the  potential  for  Increased  research  productivity,  and  the  potential  to  attract  graduate  students  and  thereby  Increase 
the  pool  of  trained  manpower.  This  equipment  will  be  used  to  extend  research  capabilities  In  such  areas  as  ship  and  weapons 
hydrodynamics,  submicron  electronic  circuits  and  devices,  materials  synthesis  performance  and  reliability,  signal  processing, 
laser  applications  In  surface  chemistry  and  metal  working,  oceanographic  research,  and  artificial  Intelligence  and  robotics. 

F.  FT  1984  Planned  Program:  The  DoO  program  Is  planned  as  a  five  year  program.  A  new  brochure  will  be  Issued  each  year. 
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FT  1984  RDT41  DtSCtlPTlVI  SOMWf 

Program  Sltmmti  6224IH  Title:  Aircraft  Technology 

DoD  Mission  Area:  323  -  Engineering  Ttcjwolow  Budget  Activity:  I  -  Ttchnolofy  Ease 


A.  (U)  M  1984  Eg  SOURCES  (PtQJKCT  LISTING):  (Pollara  in  Thousand*) 

Total 


Project 

Ft  1982 

FT  1983 

FT  1984 

FT  1985 

Additional 

Betlmeted 

No. 

Title 

Actual 

UtlMt. 

UtlMtl 

Estimate 

to  Completion 

Coat 

totXL  rot  ptocAAM  iLwurr 

14,  io* 

ii.iU 

IT7T5T- 

U.7M 

Continuing 

Continuing 

F41-411* 

Aeronautical  Concepts  for  Naval  Application* 

4.570 

4,450 

3,534 

4,021 

Continuing 

Continuing 

F41-421* 

Sea-E«ted  Aerodynamic* 

1,604 

1,811 

3,154 

3,271 

Continuing 

Continuing 

F4 1-422* 

Aircraft  Structures 

3,039 

3,545 

3,499 

3,920 

Continuing 

Continuing 

F41-623* 

Flight  Dynamics  4  Control  for  Maritime  Aircraft 

4,647 

5,008 

4.760 

3,428 

Continuing 

Continuing 

F41-431* 

Aircrslt  Rlectrical  Machinery  S  Power  Distribution 

1,065 

995 

907 

977 

Continuing 

Continuing 

F41-432* 

Aircraft  Propulsion  Technology 

3,693 

4,146 

4,071 

4,330 

Continuing 

Continuing 

F4 1-433* 

Aircraft  Auxiliary  Iquipmant 

1,248 

1,238 

1,324 

1,489 

Continuing 

Continuing 

F4I-435 

Cartridges  4  Cartridge  Activated  Devices  (CADS) 

— 

— 

434 

468 

Continuing 

Continuing 

F41-451* 

Flight  Crew  Habltabillty/Peraonnal  Protection 

1,401 

1,454 

1,212 

1,298 

Continuing 

Continuing 

F41-4S4* 

Shipboard  Aircraft  Elect romagnetle  Competlbllity 

704 

443 

394 

426 

Continuing 

Continuing 

F41-461* 

Naval  Aviation  Maintenance  Knglneorlng 

1,845 

1,944 

1,754 

1,892 

Continuing 

Continuing 

F4 1-462 

Sea  Eased  Aircraft  Support  Systems 

868 

990 

2,188 

2,010 

Continuing 

Continuing 

*Tha  change*  in  tha  FT  1984  Descriptive  Snwary  Project  titlaa  froa  thoaa  In  the  FT  1983  0 ascriptlvw  Summary  ware  Mi  to  provide  a 
•ora  accurate  description  of  the  afforta  being  pur toad  in  tha  project* 

Aa  thia  la  a  continuing  prog ran,  tha  above  funding  profile  includes  out-year  escalation  end  encompasses  all  work  and  development 
phases  non  planned  or  anticipated  through  FI  1983  roly, 

».  (u>  mir  desceiptuvn  or  tumt  amp  Mission  mo 

*  Develops  technology  to  support  unique  Naval  Aviation  requirements  for  operations  at  sea  share  tbs  need  for  improved  readiness 
places  a  premium  on  capable  and  eslntalnable  aircraft  operating  froa  highly  mobile  platforaa  with  constrained  apace  and 
logistic  support 

*  Exploit*  innovative  technology  which  fulfills  distinct  Navy  needs  for  carrier  ana  «ir  capable  ship  operations;  such  as 
coepoeite  structures  for  reduced  aircraft  launch  weight  and  el ini  nation  of  salt  water  corrosions  low  obeorvabla  aerodyne  ale 
designs  which  oust  accommodate  wing  fold  and  other  unique  aea-baaed  aircraft  configuration  requirements;  improved  flight 
control  and  display  systems  for  all  waathar  ahlpboard  operations  and  weapon  delivery,  aed,  advanced  aircraft  anglnea  with 
lwprovad  characteristics  for  longer  Ufa  to  reduce  at  see  replacement  and  sparse  inventory 

*  Provide*  the  only  tour  cm  of  funds  for  technology  development  of  launch/ recovery  control  systems,  visual  landing  side,  and 
alrcraft/shlp  platform  Interfaces  so  well  as  for  the  development  of  Narine  Corps  Aviation  technology 

*  Develops  technology  to  support  tha  Navy's  mission  to  perform  aotisnbmsrioo  warfare  with  long  endurance,  land  baaed  patrol 
aircraft 

C.  (0)  COHTAHSON  WITH  FT  1933  DESCRIPTIVE  SUftAKT  (Dollars  In  Thousands) 

*  The  changes  between  the  funding  profile  shown  in  FT  1983  Descriptive  Siwmary  and  that  shown  In  thia  Descriptive  Summary'  are 
as  follows: 

An  Incraaaa  of  8A2  in  FT  1982  results  from  Increased  advanced  fighter/attack  aircraft  (VFHX)  effort  and  other  minor 
change*  distributed  throughout  tha  program  element 

-  Dacraaaas  of  1,280  in  FT  1983  and  4,629  in  FT  1984  are  due  to  adjustments  during  budget  development 
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Prograa  Eleeantt  H1UI 


Tttlai  Aircraft  Technology 


d.  (u)  ruMDtwG  as  mucra  in  tw  n  mi  pucimiw  «wjBi 


Total 

Projact 

FT  IUI 

FV  1982 

FT  1983 

FT  1964 

Additional 

Ratlaatad 

No. 

Tit  la 

Aatual 

Urinate 

Utluata 

Urinate 

to  Coaplatlon 

Coet 

SBC  FO«  PNOGNAH  SLgWVT 

5*7^7 

H,»1 

37, nv 

jr.TCB 

Continuing 

Continuing 

FA  1-4 11 

Con cap t  Aasasas«nt  of  Platforaa  and  Syatttas 

7,100 

3,924 

1,715 

4,184 

Continuing 

Continuing 

FAl-All 

Fluid  Dywaalcs 

1,771 

1,879 

2,016 

1,937 

Continuing 

Continuing 

F41-422 

Vahlcla  Structural 

A,  62b 

3,690 

3,905 

4,969 

Continuing 

Continuing 

P4I-423 

Vahlcla  Control 

3,733 

3,944 

5,378 

6,884 

Continuing 

Continuing 

F4 1-431 

Slactrlcal  Kachlnary  and  Powar  Distribution 

936 

1,083 

1,095 

1,186 

Continuing 

Continuing 

F41-432 

Alr-BraatHlng  Propulsion  Syataa  Tactaology 

A, 338 

3,899 

4,316 

5,741 

Continuing 

Continuing 

FAI-A3) 

Auxiliary  Nachloary/tqulpaant 

1,391 

1,248 

1,391 

1*314 

Continuing 

Continuing 

FAI-A51 

Habitability  and  Faraonnal  Protaction 

1,311 

1,401 

1,614 

1,678 

Continuing 

Continuing 

FA1-A5A 

Ilactroaagnatic  Coepatlblllty 

- 

410 

498 

314 

Continuing 

Continuing 

F41-46I 

Halntananca  Knglnasrlng 

1,931 

1,843 

2,189 

2,272 

Continuing 

Continuing 

FA  1-462  Saa  laaad  Aircraft  Support  Syatans 

B.  (U)  OTHKX  Ft  19*4  APPftOFtUTlOMS  FWtl*:  Mono. 

1,096 

962 

1,095 

1,186 

Continuing 

Continuing 

T.  (U)  NgLATlD  ACTlFlTtKS 


*  Related  to  and  coordinated  with  tha  advanced  aircraft  developaante  of  the  Aray,  Air  Force*  the  National  Aeronautics  and  Space 
Adalnlatratlon 

-  Nary /Any  joint  participation  on  upgrading  13  year  old  flying  quality  opacification  for  hnllcoptnra  (NIL-8501  A) 

Nary/NASA  joint  damlopnaot  and  evaluation  of  Uquip  cryatal  ooltl-fwactloa  control  panel 

Air  Force /NASA/ Nary  will  evaluate  Nary  developed  light  eel  t  ting  diode  ewltl-fwnctlon  control  panel 

-  Navy/Air  Force  joint  participation  on  upgrading  flying  quality  opacification  for  conventional  aircraft  (NIL-8715C) 
Navy/Arny/Alr  Force /NASA  joint  davulopnnnt  of  an  advanced  coupon. tea  dealga  guide  for  aircraft  and  the  follow-on  repair 
guide 

•  Joint  OSN/OSAf  projacta  for  flight  crew  paraonnel  protection  and  hahitahlllty  funded  frow  loth  F.l.  UUIS,  Aircraft 
Technology  and  p.g.  62201F,  Aaroapaca  Flight  Dyaanlca  era  controlled  for  duplication  and  coneonallty  by  regular  aaetlnge 
of  the  Trl-Servlca  Life  Support  Squlpeant  Steering  Coanlttca  and  tha  Joint  Snvlroanantal  Working  Croup  (Flight) 

c.  (u>  nosh  FggFowgm  n 

*  IN-NOOgg  -  Naval  Air  Davelopweat  Center*  We  ruinator,  FA)  Naval  Air  engineering  Center,  lakahorat,  NJ;  Naval  Air  Fropolaton 
Canter,  Trentoo,  NJ;  Naval  Weapoaa  Canter,  China  Lake ,  CAl  David  W.  Taylor  Naval  Ship  teeearch  and  Davalepnaeat  Center, 
Setheada,  I8> 

*  IHDC8TXIA1  -  CALSPAh,  (utfalo.  Nil  Detroit  Diaaal  Allloan  Divlalon,  Indlaeapolle,  IN;  Conor  el  electric,  Uagheaton,  NT; 
General  Klactrlc,  Lynn,  NA;  Cm— m  Aaroapaca  Corporation,  Uthpage,  NT;  Hughaa,  Culver  City,  CA;  Lockheed  California 
Cowpany,  (urbeak,  CA;  NcDouaell-Oouglii  Corporatlou,  St,  Louie ,  HD;  Pratt-Afhltoay  laglnea,  Seat  Hertford,  CT;  Rockwell 
International,  Coluahua,  ON;  Fought  Corporation,  Dallaa,  TX;  General  Dynanlea,  Fort  North,  TX;  Northrop,  Hawthorne .  CA; 
Garrett,  Fhoeals,  AX 

*  ACAPmiC  -  Lehigh  Unlvaralty,  bethlehen,  FA;  Purdue  Oalvaralty,  Lafayette,  IN;  uolvnralty  of  Dayton  Naaaarch  lnetltuta, 
Dayton,  OH;  Stanford  Naaaarch  lnetltuta,  Stanford,  CA 
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Progran  KUaintS  $224111 


Title:  aircraft  Technology 


h.  (u>  Htojgcw  um  tmw  »io  Hiixiow  w  n  iw  I 

1.  (U)  Project  F4I-4I I ,  Aeronautical  Concept*  for  Naval  Applications: 

*  Tha  project  Integrate*  selected  technologies  Into  promtalng  aircraft  systems  concept*  and  technology  demonstrators, 
tranalatea  ml  avion /warfare  nieede  Into  systems  requirements,  and  develops  the  necessary  technological  data  base  for  full- 
spectrum  air  ay stews  options  to  neat  respective  mission  needs  in  support  of  Navy  acquisition  programs  establishment 

*  This  project  provides  a  continuing  effort  to  effect  the  transition  of  aircraft,  weapons,  and  avionics  technologies 
into  advanced  development,  acquisition,  and/or  product  ieproveeent 

*  Provides  tha  only  source  of  funds  for  the  development  of  Marine  Corps  Aviation  technology  for  V/STOL  passive 
countaramasuree,  night  close  air  support  envlronneot,  airborne  defense  protection  devices*  and  USHC  syetema/concepts 
definition 

a.  (U)  FT  1M2  Program: 

(1)  Developed  an  asymmetric  flow  model  of  the  eahaust  plume  to  reduce  thermal  signature  for  Narine  Corps  V/STOL  aircraft 

(2)  Demonstrated,  through  wind  tunnel  tasting,  the  aarodyiuueic  potential  of  a  significant  increase  in  lift  over  drag  for 
a  joined  wing  in  eubeonlc  flight 

(3)  Completed  preliminary  vehicle  feasibility  invest lgat loss  associated  with  Lighter -than-Air,  Over-the-Horlson 

targeting,  advanced  helicopter  systems,  sad  future  fighter /attack  aircraft  (VPMX)  requirements 

b.  <U)  FT  IW  Program! 

(1)  Teat  potential  exhaust  plums  reduction  techniques  which  minimise  the  associated  adverse  offset  on  available  power 

(2)  Initiate  and  complete  Joined  wing  transonic  wind  tunnel  experiments  with  subsequent  data  analysis 

O',  Extend  preliminary  feasibility  Investigations  of  an  advanced  fighter/attack  aircraft  (VPMX)  total  system  to  industry 
(four  contractors) 

c.  (D)  FT  1914  Planned  Program! 

(1)  Perform  Navy  assessment  of  industry  advanced  fighter/attack  aircraft  feasibility  results  and  transition  this 
conceptual  effort  to  advanced  development  under  P,E«  632 5 IN,  Aircraft  Systems  (Advanced) 

(2)  Evaluate  praising  remotely  piloted  vehicle  concepts  to  aeet  fleet  Anti  “Air  Warfare  (long-range  surveillance)  and 
Anti-Surface  Warfare  (Over  the  Norlsom  targeting  for  HARPOON /TOMAHAWK)  needs 

(3)  Aaaaaa  Impact  of  Anti -Ship  Missile  Defanaa,  Anti-Surface  Warfare,  end  tattle  Group  Direct  Support  requirements  on  Air 
ASM  eysteaa  (P-3,  3-3,  LAMPS  MKlll,  and  new  design) 

d.  (U)  Program  to  Completion!  This  is  e  continuing  program 

2.  (U)  Project  T61-621,  Soa-tased  Aerodynamics: 

*  This  project  provides  tha  technical  basis  and  options  for  Navy  aircraft  designs  which  span  tha  flight  spectrum  from 
rotary  wing  through  high  performance  fined  wing  aircraft 

*  This  research  axpaada  tha  aerodynamic  technology  base  and  prediction  capabilities  for  both  conventional  and  unique 
aircraft  concepts 

*  Major  program  thruate  include  aerodynamic  analysis  of  high-lift  and  powa red-lift  concepts,  development  of  analytical 
tools  for  computational  and  unsteady  aerodynamics  solutions  and  larpe/small  scale  wind  tunnel  verification  programs  of 
unique  Navy  concepts 


Program  Element:  62241S 


Title:  Aircraft  Technology 


a.  (U)  FT  IW2  Program: 

(1)  Completed  aircraft  wind  tunnel  •  valuation  of  a  yaw  control  thrust  vector  wm  for  tap  roved  maneuverability  at  angles 
of  attack  far  above  atail  with  reaulte  supporting  full  scale  vane  teats  on  an  F-U  aircraft 

(2)  A  static,  full-scale  demonstration  of  thrust  vectoring  capabilities  of  the  upper  surface  blowing  system  wee  conducted 
end  achieved  engine  thruet  vectoring  In  excess  of  100  degrees 

(3)  Comaenced  transonic  wind  tunnel  teats  of  two  circulation  control  rotor  airfoil  models 

b*  (0)  FT  1383  Program: 

(1)  Conduct  aircraft  static  test  of  s  yew  control  thrust  vector  vena  end  prepare  for  vena  flight  teat  using  an  P-14 
aircraft 

(2)  Initiate  Investigation  of  high  lift  systems  requirements  and  payoffs  for  conventional  take-off  and  landing  aircraft 

(3)  Coup lata  analysis  and  documantatloo  of  tbs  Circulation  Control  Rotor  airfoil  test  program 

c.  (U)  FT  1384  Planned  Program: 

(1)  Initiate  e  eajor  thrust  to  investigate  the  aerodynamics  of  carrier  based  low  observable  aircraft  configurations 

(2)  Coaplete  analysis  of  High  lift  ayatse  effects  on  aircraft  performancs 

(3)  Exscute  the  yew  vena  flight  test  program  on  an  P-14  aircraft 

d.  (U)  Program  to  Completion:  This  la  a  continuing  program 

3*  (U)  P4 1-421,  Aircraft  Structures: 

*  This  project  provides  for  the  identification  and  evaluation  of  advanced  structural  dsalge  concepts,  advanced  material 
applications,  ear vice  life  management  methods  end  eirloada  prediction  techniques  for  feture  navel  aircraft 

*  Primary  emphasla  la  the  exploratory  development  of  advanced  composite  structures  for  aircraft  with  Improved  performance, 
survivability  and  damage  tolerance  In  the  sea-baaed  environment 

*  Additionally,  the  project  focuses  on  improved  aircraft  structural  integrity,  long  Ufa,  low  maintenance  airframes  for  now 
aircraft,  sod  service  life  extenaion  options  for  current  aircraft 

a.  (0)  FT  1W  Program 

( 1 )  'Developed  high  load  bolted  Joint  designs  as  as  alternative  to  the  more  complex  and  difficult  to  manufacture  bonded 
step'-lap  Joints  currently  being  weed 

(2)  Successful ly  demonstrated  advanced  composite  repair  procedures  by  fleet  pereoenel 

(3)  l^roved  fatigue  life  trackleg  methods  for  fixed  wing  aircraft  and  helicopters  were  developed  end  introduced  into 
service  on  the  F/A-18  and  SH-608 

b.  <U)  FT  *H3  Program 

(1)  Complete  tbe  composite  structure  repair  program  for  dspot  and  organisational  ((laid)  mslntanance  level  repair 

(2)  Transition  at  rest  vase  riveting  system  to  manufacturing  technology 

(3)  Initiation  of  an  airload  Analysis  and  neaeuraaamt  program  for  Improved  airload  prediction 

c.  (0)  FT  IPSA  Planned  Program 

(1)  Complete  component  testing  of  n  high  strain  compoalts  wing  and  transition  to  advanced  development 
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Progru  Klciant:  6224 IN  Title:  Aircraft  Technolop 

(2)  Initiate  a  thrust  In  aircraft  advanced  metal  structures  development  to  exploit  new  Materials  end  processes 

(3)  Continue  efforts  In  coaposlte  del act /da lamination  detection  criteria  and  repair 

d,  (0)  ftogwa  to  Coypletloo:  This  is  s  continuing  progran 

4.  (U)  F41-423,  Tlfgnt  Dynamics  A  Control  for  Her it lee  Aircraft: 

*  This  project  covers  the  technology  base  and  equipment  necessary  to  provide  enhanced  flight  dynamics  and  control  of  all 
Navy  aircraft  throughout  their  Intended  flight  envelopes 

*  A  .Kilwl*~dl«clpllne  project,  it  Includes  identlflc.ntlon/inproveaant  of  deficiencies  In  stability,  control  and  flying 
qualities  criteria,  development  of  techniques  and  equipment  to  reduce  the  complexity  of  flight  control  systems  and 
associated  sensors  and  actuators,  and  enhancement  of  mult 1-f unction  displays  and  associated  display  technology  for 
improved  interaction  between  pilot  and  vehlcla 

a.  <U)  Ft  1*32  Program: 

(1)  Completed  laboratory  demonstration  of  fist  pansl  advisory  display  and  multl-fur.ctlon  programmable  keyboard  using 
light  emitting  diode  and  liquid  crystal  technology  Integrated  with  voice  Interaction  technology 

(2)  Developed  control  electronics  for  an  electrically  powered  flight  control  sctmatoi:  (SLIMLINE) 

(3)  Vertical/ Short  Take-off  and  Landing  Stability  and  Control  Manual  updated  with  tilt-rotor  configurations  which  allows 
for  application  to  potential  JVX  aircraft  configuration 

(4)  Commenced  preliminary  flight  test  system  design  for  Initiation  of  the  maneuvering  flight  path  guidance  progran  in 
FT  1983 

b.  <U)  FT  1983  Program: 

(1)  Laboratory  evaluation  of  a  standardised  wide -band  video  hue  which  la  easantlal  for  a  totally  integrated  cockpit 

(2)  Couple ta  development  of  the  SLIMLINE  electrically  powered  flight  control  actuator 

(3)  Develop  Fly-by-light  transducer  elements  and  conduct  flight  teat  In  an  AH-1  helicopter 

(4)  Initial  flight  demons t rat ion  of  the  maneuvering  flight  path  guidance  system 

c.  (U)  FT  1984  Flannnd  Program} 

(1)  Contlmia  development  of  the  maneuvering  flight  path  guidance  program  using  FT  1983  flight  dsmonatrat ton  results 

(2)  Continue  Joint  efforts  with  tha  Army  In  updating  the  flying  qualities  specifications  for  helicopters 

(3)  Transition  Else tromsgns tic  Pulse  tolerant  flight  control  sensors /actuators  to  advanced  development 

d.  (U)  Program  to  Completion:  This  la  a  continuing  program 

5,  (U)  Project  F41-431,  Aircraft  ilectrlcal  Machinery  and  Power  Distribution: 

*  This  project  provides  s  continuing  effort  to  develop  electrical  power  generation,  control  and  distribution  technology 
utilising  state-of-the-art  advances  in  higher  power  solid  state  switching,  power  controllers,  oultl-plexlng  and  High 
voltage  dc  power 

*  In  addition,  this  project  reeks  to  develop  Improved  techniques  for  interconnection  of  electrical,  flight  control, 
hydraulic  and  display  systems  to  further  reduce  the  complexity  of  Installed  systems  and  enhance  the  transition  of  new 
technology  products 
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Prograa  Element:  62241M  TltU:  Aircraft  Technology 

a.  (0)  ft  I9g2  Program 

(1)  Demonstrated  a  270VDC,  45  kilowatt  samarium  cobalt  generator  irtth  an  efficiency  of  90Z 

(2)  Performed  aa  alactrlcal  power  distribution  analysis  for  a  composite  airframe  —  Initial  result  indicates  a  two  wire 
power  distribution  network  will  ba  required 

b.  (U)  PT  1983  Program: 

<1)  Fabrication  of  a  2AMP  DC  powar  coot ro liar  for  a  270VDC  ay  at  me  which  provides  transient  fraa  alactrlcal  power 
switching  for  avionics 

(2)  Continue  to  design,  evaluate,  and  lntagrata  advance  alactrlcal  powar  components  required  for  a  270VDC  aircraft  power 
system  with  emphasis  on  generator  end  flat  bus  development 

c.  (0)  FT  1994  Planned  Program! 

(1)  Couplets  flat  bus  electric  power  distribution  components  development  end  continue  exploration  of  high  energy  aegnetlc 
materials  application#  in  advanced  generator  designs 

d.  (0)  Program  to  Cooptation t  This  la  a  continuing  program 

6.  (U)  Project  r4 1-432,  Aircraft  Propulsion  Technology; 

9  Thie  project  provides  for  the  development  of  advanced  turbine  angina  component  technology  and  provides  the  design 

information  neceeeary  to  incorporate  significant  Improvements  in  performance,  reliability,  durability,  aad  cost  Into 
future  high  performance  propulalon  systems 

*  Development  efforts  under  this  project  provide  the  technology  base  required  to  advance  the  etate-of-tine-art  of  the 

aircraft  engine  components  that  are  mandatory  to  produca  improved  propulsion  system  Installed  thrust,  fuel  economy, 
operational  capability,  end  romt  effectiveness  for  future  Navy  aircraft 

e.  (0)  PT  1992  Program! 

(1)  Completed  the  design  of  e  high  pressure,  highly  durable  compressor  with  all  five  stages  configured  as  bllske 

(Integral  blede/dlake) 

(2)  Completed  tasting  of  an  advanced  combo » tar  using  alternative  and  broad  specification  fuels  end  determined  their 
effects  on  engine  performance  and  life 

(3)  Initiated  the  development  of  a  lightweight,  high  preeaute  riaa  fan  with  low  obeervable  characteristics 

(4)  Completed  environmental  testing  of  internal  and  external  turbine  blade  coat Inga  which  ware  applied  to  directionally 
solidified  turbine  blades 

b.  (U)  FT  19>3  Program! 

(1)  Complete  daalgo  of  an  advanced,  lightweight,  alternate  fuel  capable  combustor 

(2)  Assemble  aad  teat  the  high  proaaure,  highly  durable,  five  bllek  stage  coeprreaor 

(3)  Continue  design  efforts  oo  an  advanced  high  praaaure  turbine  for  improved  durability  and  a  25X  reduction  in  turbine 
Ufa  cycle  coat 

(4)  Complete  preliminary  design  of  the  high  pressure  rise,  lightweight  fan  with  low  obeervable  cha rector latter 
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Program  K lament:  6224IN  '  Title:  Aircraft  Technolog 

c.  (U)  PT  198 A  Planned  Program: 

(1)  Complete  design  feasibility  demonstration  of  ^  new  primer  system 

(2)  Verify  self  conteloed  cartridge  performance  Is  a  base  line  ejector  system 

d.  (U)  Program  to  Completion:  This  is  a  continuing  program 

9.  (U)  Project  F4I-ASI,  Plight  Crew  lUbltablllty/Parsonnel  Protection: 

*  This  project  provides  for  the  development  of  technologies  In  environmental  control  of  vehicle  spaces,  escape  from  damaged 
and  disabled  aircraft,  crashworthiness  end  restraint  systems  and  aircrew  parcchote  systems 

a.  (U)  FT  1982  Program: 

(1)  Successfully  concluded  exploratory  development  on  the  microwave  radlomatry  (MICAAD)  vertical  eansor  and  transitioned 
the  effort  to  M,  63216*,  Airborne  T.lfe  Support  System 

(2)  Commenced  an  Invest lgat Ion  and  design  effort  to  Improve  high  speed,  low  altitude  ejections  through  the  employment  of 
deployable  yar  stabilisation  control  eurfeces  on  ejection  eeate 

b.  <U)  Ft  19S3  Program: 

(t)  Complete  preliminary  design  of  candidate  deployable  yaw  stabilisation  control  surfaces  and  conduct  wind  tunnel 
tasting 

(2)  Initiate  a  major  thrust  to  develop  techniques  and  design  criteria  for  the  successful  pre-ejoctlon  fracturing  of 
aircraft  stretched  acrylic  cemoplee 

c.  (U)  Ft  1984  P learned  Program: 

(1)  Complete  Investigation  of  aircraft  stretched  acrylic  canopy  ballistic  fracturing  characteristics  end  coemence  design 
of  optlmm  breaking  pattern  for  lap  roved  inflight  ejection  safety 

(2)  Design,  fabricate,  end  test  e  full  seals  ejection  system  equipped  with  deployable  yarn  stabilisation  vanes 

4.  (U)  Frogram  to  Completion:  This  is  e  continuing  program 

10.  (0)  Project  PA 1-434.  Shipboard  Aircraft  Electro— gnat  U  Compatibility: 

*  This  project  develops  lap  roved  assessment  techniques  and  design  eethodolog/  to  ensurs  elsctromegnetlc  protection  for 
existing  and  advanced  composite  aircraft  agalnat  lightning  and  electromagnetic  pulse  (IMP)  threats 

*  Elect roemgoetlc  coatings,  coaposlte/ostslllc  joint  intsrsctlons ,  and  notorial /structure  properties  era  Investigated  under 
various  electromagnetic  threat  levels 

a.  (U)  FT  1982  Program: 

(1)  Developed  preliminary  elect romagnetlc  compatibility  design  methodology  ai.d  conducted  full  scale  lightning  tests  on 
F-14A  and  F/A-18A  aircraft 
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Program  tlMBnti  b224ll> 

b.  («)  rr  1983  Fsaaa>» 


Tltlt:  fcircuft  Ttchitoloi 


(«)  rrjwifjs^aa^  »«  -■«“ 

(t)  Continue  dn„lopu.nl  ot  .LctT^gnntlc  co^tlbllit,  -tho^o 

hillctptn 

c.  (0)  H  »»»  Mwiaud  fcogrw  h.llcoDt.r« 

-  —  .Uettu-f*.tle  hurdnnlnf  of  •*.„  h.UcoPt.t. 

(»)  Coaplnt*  »l*ctro«»*i***le  «W»llMUty  r> 

4.  <1»  td  CogjUtlos.:  TM.  1.  «  dootlm-ln.  pr»I«- 

II.  <»>  Trote* JjL-*",  -»*  .  -u  M  aw„ 


wcw  «4  t.chuolofy  «*  -l«»I«bllu»  °*  «*  “»port  •gulp-mt  ImU, 

•■ ;;;  z^fr., „ .  — .......  _ ........  -  —  — . .  ~  — 

,„  “™  ”••■  ■—*  - 
“  Z^TL  . .  “ 

<„  ^arsr&rs s-“St-  .*-«« -  •«*»"“•«  4-iop-nt 

C,  (0)  rt  IW  fUnnnd  Fto «»«*> 

$  r^M’iisrssn 

d.  («)  sseg  t«  csamisi}  «•  *•  •  ”°clnuln«  pr0,r“ 

«.  W  jgtea  F*l~U-2'  8>*  “Wi  ft-rrr>n  5Uff°rt  S?‘t~  .  „ut{o„  Including  <1m>1  lending  *14 

*  -s- -*  lnduc,i  ,urbuUnc‘-  “* otw  lftt’tU£' 
ngnlnaMti 
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Program  Element:  6221  m 


Title:  Aircraft  Technology 


a.  (»)  n  IM2  Proaraa: 

(1)  Traneltlooed  an  tap  royal  Kind  aaaauraaant  ayatea  to  advaacad  development 

(2)  latabllahad  tha  feaalblllty  of  a  completely  autoaatle  digital  catapult  launch  control  ayetam 

b.  (U)  FT  HI)  Froaraa! 

(I)  Continue  coocaptual  daalgn  for  cloaad  loop  control  of  a  digital  catapult  launch  control  apataa 
e.  (II)  Ft  1Mb  riannad  Program 

(1)  Coaaanca  a  major  development  affoit  to  dlgltlaa  azlatlng  aircraft  carrier  launch  and  ticonry  control  apataa  for 
l^rovad  auralaabllltp,  reliability,  durability,  and  reduce  Banning  requirement  ■ 

d.  (0)  Frotraa  to  Co— lotion:  Thle  la  a  coatlnalng  program 

I.  (U)  PlOJgCTg  nm  no  miXIOi  POUAM  m  Ft  l«li  Not  applicable 
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FT  IW  BDTfcE  DCSCtIPTIVE  SUWAKT 


Progrii  EUmhc:  62331H  Title:  W1«»1U  Propulsion  Ttchnology 

DoD  Mission  h:ia:  323  -  Inglngering  Technology  Budget  Activity:  1  -  Technology  Um 


A.  (U)  FT  196'  BES0U1CES  (PtOJICT  LI  ST  I  IT,):  (Polliri  in  Thousands) 


Project 

FT  1982 

FT  1983 

FT  1984 

FT  1985 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

btlaatt 

btl.au 

to  Coapletion 

Cost 

fo'IST  F0«  FtOCIUM  KLKMHtT 

4.MT 

T.nr 1 

TJ7TTU 

lf.Mfl 

Continuing 

Continuing 

m-jjo 

All -Launched  Guided  Missile  fropulslon 

4.959 

5,135 

6,680 

6,909 

Continuing 

Continuing 

n 1-332 

Sui fee# /Submarine -Launched  Solid  Mleelle  Propulsion 

2,085 

1,965 

1,757 

1,916 

Continuing 

Continuing 

F31-334 

Su1  face /Submarine-Launched  Airbreathing  Mlsslla 

2,040 

2,091 

3,577 

4,035 

Continuing 

Continuing 

’ropuleion 


Aa  this  La  a  continuing  program,  the  above  funding  profile  Include*  out-year  eecalatioo  and  encompasses  all  work  and  development 
phases  now  planned  or  anticipated  through  FT  1985  only. 

».  00  lEIEf  DgSCtlFTIOH  OF  EUDtWT  AMD  MISSION  WED 

*  Develop  advanced  technology  for  solid  and  liquid-fueled  *  air-breathing  and  rocket  propulsion  systems  for  air,  surface,  and 
subs  irface-launched  guided  and  ungulded  missiles,  and  guo  systems. 

*  Develop  new  propulsion  systems  for  hypersonic  Wide  Ares  Defense  Missiles 

*  Continue  development  of  new  propulsion  system  technology  to  increase  performance,  decrease  volume/wmlght,  Increase  safety, 
decease,  response  time,  reduce  plume  effects,  lncrssss  survivability,  increase  reliability  end  reduce  coete 

*  Develop  l^i roved  propulsion  systems  for  missllss  with  i^roved  targeting  flexibility  to  counter  or  survive  increasingly 
hoe l He  environments  featuring  high  concentrations  of  s  wide  variety  of  sophisticated  weapons  and  countermeasures 

*  Increase  missile  propulsion  performance  to  successfully  Intercept  higher  performance  airborne  weapons  platforms  and  to 
pmnotrat*  defenses  to  kill  surface  targets  at  greater  ranges 

The  Wavy  has  bean  directed  by  the  Under  Secretary  of  Defense  for  Keeearch  end  Bnglneering  to  lmpleeent  an  enhanced  prograa  In 
ramjet  technology 

C.  (U)  CCT* PAII30W  WITH  FT  l M3  DC9CEIFTIVB  8IHIA1Y  (Dollars  in  Thousands) 

*  Thi  changes  between  the  funding  profile  shown  in  the  FT  1983  Descriptive  Summary  and  that  shown  in  this  Descriptive  Summery 
at' i  as  follows: 

~  Decreases  of  -163  in  FT  1982  and  -125  In  FT  1983  are  the  result  of  funding  cuts,  and  the  reflnemsnt  of  cost  estimates 
Including  escalation 

The  requirement  for  new  propulsion  systems  for  Far  Tarm  Wide  Arts  Defense  of  ths  fleet  twa  resulted  In  an  enhanced  effort 
in  FT  1984  for  a  hypersonic  Dual  Combustion  ramjet  ground  demonst ration,  and  Frojact  F31-334  has  been  increased  by  1,283 
in  FT  1984  accordingly 

An  enhanced  coordinated  program  with  the  Air  Force  will  demonstrate  the  utility  of  solid  fueled  ramjets  for  air  launched 
si r-to-eurf see  missiles  (Frojact  F31-330,  +1,190  In  FT  1984) 

F31-332  will  decrease  by  323  in  FT  1984  to  accommodate  the  change  in  program  structure 
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Frograa  Kleaantt  mill 
0.  (U)  fUHDlHC  AS  NKFLICTSO  in  THE  ft  1983  Ddsclimvt  SUHMAIT 


Title  jjlMU»  Propulsion  Technology 


Project 

FT  1941 

FT  1982 

FT  1983 

FT  1984 

Additional 

Totel 

Ketlneted 

No. 

Title 

Actual 

Ketlnete 

Ketlnete 

Estlaate 

to  Completion 

Cost 

TOTAL  POft  PtOGSAN  KUDOMT 

S.3AS 

9,247 

9,414 

9,844 

Continuing 

Continuing 

F31-330 

Air-La eeched  Culded  Mleelle  Propulsion 

5,183 

5t04i 

3,410 

5,490 

Continuing 

Continuing 

F31-332 

Surf ece/Suhaerlne -Launched  Solid  Missile  Fropulaloa 

1,904 

2,040 

2,040 

2,040 

Continuing 

Continuing 

F31-334 

Surfaca/Suhaarloa-Lauochad  Air  breathing  Hlaalla 
Fropulaloa 

2,240 

2,142 

2,144 

2,294 

Continuing 

Continuing 

(.  (U)  emuu  PT  im  AFFgQFglATIONS  WW:  lm. 
r.  (u>  iiuim  actifitias 


*  I*  r.l.  till*,  Principles  of  Cheat  eel  Fropulaloa  and  Inarnti,  mluta  M  high  mrnr/loa  Multlaltf  coepounds  feeing 
synthesised  by  the  Office  of  Iml  lavaarch  so  potential  'ngradlaats  for  SR  Isasaaltlsa  slwlss  rsnli  racist  "props  11  on  t 

*  leleted  sort  In  Itrtks  Warfare  Weaponry  Technology  (M<  U132M)  la  aids  area  dafanaa,  aolf-dafanaa,  and  stand-off  }naar 

application  as  ns  11  as  In  tbs  atlllsattoa  of  loo  vulnerability  propallaats  for  tha  5"/S*  aaaunltion  lnprovanant  progras 
(propellant  days lspnast  la  dona  In  this  prograa  alaaant) 

*  lalatad  <nrk  la  Aircraft  Technology  (M.  4221  IK)  la  aatarlala  and  atiucturaa  data  for  angina  consonants  and  alrfrana  designs 

*  In  M.  62302P,  locket  Propulsion,  the  gasp  and  the  Air  fores  ars  Jointly  funding  development  of  a  nathodology  dsalgnad  to 

pro  aids  a  realistic  aa  son  asset  of  tha  explosive  haaarda  associated  vicb  tha  ana  of  aors  anargattc  propallaats  In  slr-launchad 
tactical  alasllns 

*  A  cooperative  prograa  with  tha  Air  Force  nlll  daaoastrato  hydro -carbon  foaled ,  Solid  Foaled  Raajets  for  air  launched 
applications 

*  Fropulaloa  technology  for  tha  Advanced  Canaan  Intercept  Missile  Poaaasttatlsa  la  coordinated  trith  F.I.  U30M,  Alr-to-Alr 
Hlaalla  Technology  Daaoaatratloa  and  F.B.  42112b,  Strike  Marfan  Weaponry  Technology 

*  A  Joint  prograa  with  HAIFA  la  being  davnlopsd  for  a  solid  fual  Integral  rocket  raajat  flight  deaooatrstlon  technology  prograa 

*  A  joint  prograa  trith  HAIFA  la  hstag  developed  for  a  supersonic  conkostloa  raajat  technology  prograa 

*  national  coordination  of  alsallo  propulsion  prograria  la  srqaapllahsd  via  tha  Joint  dray.  Navy,  NASA,  and  Air  Foret 
Interagency  Fropulaloa  Coaadttoa  constating  of  technical  prograa  aaaagara  froa  Naval  Air  Systeas  Coaaaad,  Naval  Saa  Syataas 
Coaaaad.  Any,  Air  Farce,  and  NASA  trith  tha  Under  Secretary  of  Dafsaee  for  taeearch  and  laglaaerlag  as  an  ax-offlclo  esnbsr; 
tha  efforts  of  tha  as  agendas  are  csordlaatad  through  technical  aynpoela,  exchange  of  prograa  plana,  research  and  technology 
ravlsva,  and  contracting  Intonation  exchange 

*  International  coordination  of  progress  trith  Canada,  tha  Halted  tlagdoa,  Australia,  and  Nov  Zealand  la  accoapUshed  through 
Tha  Technical  Cooperation  Frograa  (TICF)  panel  W-4  for  Fropulaloa  Technology 

*  International  coordination  la  also  accoupl  la  had  through  Hata  Exchange  Agreeaants  on  lockat  and  laajet  technologies  with 
Franca  and  Os  many 


C.  (0)  MONK  WWW  IT 

*  m-WOMSt  ~  Naval  Ordnance  Station,  Indian  Need,  »1  Naval  Surfaca  Man  pons  Canter,  Oahlgran,  VA  and  Wilts  Oak  Laboratory, 
White  Oak,  HO i  and  Naval  Woapoaa  Canter,  China  Lake,  CA 

*  IN WW TIT M  -  Applied  Fhyaica  Laboratory,  Johns  Hopkins  Oalveralty,  Silver  Spring,  M>|  Atlantic  lasoarrh  Corporation, 
Gal  nee  villa ,  FAt  Chonlcal  Syataas  Division  of  Halted  Tachnologlaa,  Sunnyvale,  CA;  Coavatr  Dynasiea,  San  Otago,  CA;  Ford 
Aerospace ,  Newport  leach,  CA;  Nateulaa/ASL,  Cuafee  eland,  M>;  Nsrguardt  C  nap  any,  Fan  Nuya,  CA;  Martin  Marietta,  Orlando,  Ft; 
Hclhiaa 1 11-Hoeglaa  Co rpo ratios ,  St.  Louis,  MO;  locketdyna  Corporation,  Canoga  Fait,  CA;  Allied  Cheadcal  Corporation, 
Morreatawe,  NJ;  Garrett  AlHasaarch,  Loa  Angelas,  CA;  and  lldgacraat  Inglaaarlag,  Udgscrest,  CA 

*  ACAMMIC  -  Naval  Foatgraduate  School,  Monterey,  CA 
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Program  Element:  6233 1H 

H.  (U)  P1QJ1CTS  USS  THAK  $10  HUXtOH  1M  ft  1914 


TltU:  Missile  Propulsion  Technoloj 


l  *  (U )  Project  F31-330,  MtjjUftcjgd  Guided  HjgiUt  Propulsion: 

*  Defines  future  propulsion  requirements  and  develop*  the  predictive  tools  needed  In  tits  analysis,  design,  and  assessment 
of  propulsion  concepts  for  Air-launched  Missiles  I 

*  Develops  the  necessary  solid  rocket  propulsion  technology  to  solve  present  dey  and  future  deficiencies  in  current  Navy 
Air-to-Air  snd  Alr-to-Surfsce  missiles;  emphasis  on  safety,  cost,  rsllsblllty/mslntilnebillty  and  reduced  plume 
observsblee 

*  Develops,  In  conjunction  wlt‘.i  the  Air  Porce,  Integral  rocket/ramjet  technology  for  use  In  alr-leunched  missiles 

*  Develops  the  oeceesary  ramjet  inlet,  combustor,  fuel  management,  end  Integral  booatar  technology  required  for  smell 
diameter,  lightweight  Air-to-Air  interceptor  missiles  for  flmat  sir  defense 

a.  <U>  FT  lf>2  Programt 

(1)  Initiated  testing  of  the  combustor  for  the  Advanced  Common  Intercept  Missile  Demo  net  ration;  this  Is  a  small  diameter, 
liquid  fueled  ramjet  for  potential  use  in  s  long  range  Alr-to-Alr  missile 

(2)  Initiated  experimentation  directed  at  adapting  atealth  technology  for  use  on  tactical  ramjet -pome red  alr-to-eurface 

missiles 

(3)  Successfully  completed  Initial  testing  of  e  solid-fueled  ramjet  engine  design  under  a  joint  Hevy-Air  Force  program 

(4)  Completed  technology  assessment  of  pulsed,  solid  rocket  motors  for  medium  range,  alr-to-eir  missiles;  determined 
little  pey-off  for  this  mission 

(5)  Initiated  fuel  firm  testing  (cook-off)  of  e  new  fire-safe  metal  strip-laminated  rocket-motor  case  design  based  on 
United  States  and  United  Kingdom  technologies 

(4)  Initiated  technology  transfer  of  lorn  vulnerability  extrudeble  gun  propellents  to  ungulded  solid  rocket  motors  to 
reduce  cost  and  improve  quality  control 

b.  <u>  **  IH3  Program! 

(")  Complete  development  end  initial  testing  of  the  high  performance,  stably  burning  combustor  snd  tha  stable  high  angle- 
of-stteck  Inlet  for  tha  Advanced  Cosmo  n  Intercept  Missile 

(2)  Ixteed  studies  of  remjet  stealth  technology  into  full-scale  analytical  modeling  of  e  proposed  Alr-to-Surfsce  vehicle 

design 

(3)  Initiate,  In  cooperation  with  the  Air  Force,  e  cosprshsnsivs  tost  program  on  the  solid  fueled  ramjet  based  on  the 
prior,  joint  exploratory  program 

(4)  Initiate  structural  testing  of  the  new,  fuel-fire  safe,  rocket  motor  case  design  for  a  variety  of  air  launched 
missile  eppll cat lens 

(5)  Complete  hasard  testing  of  the  low  vulnerability  rocket  propellant  formulations 

c.  (U)  FT  1984  Planned  Program: 

(1)  Perform  semi-free  jet  ground  testing  of  the  inlet,  turbo-pump  and  combustor  technologies  in  flight-weight  hardware 
for  the  Advanced  Commas  Intercept  Missile  demonstration;  program  to  be  cooplated  In  FT  1983 

(2)  Complete  the  general  assessment  of  ramjet  stoelth  technology  for  cost-effective,  tactical  alr-to-aurfsce  missiles 
preparatory  to  Incorporation  Into  specific  missile  concepts 

(3)  Continue  ground  testing  of  the  joint.  Mevy/Alr  Force  solid- fueled  ramjet  demonstration  program  at  an  enhanced  level. 
This  accounts  for  the  increase  In  funding  from  FT  1983  to  FT  1984. 

(4)  Demonstrate  fuel-fire  safe,  strip  laminate  rocket  motor  case  and  address  problem  of  bonding  attachments 

(5)  Collate  technology  development  on  the  low  vulnerability  rocket  propellant  formulations 

d.  (U)  Program  to  Completion*  This  Is  a  continuing  program. 

64 


Program  Element:  62331M  TlcU:  ,  HinlU  fropulslon  Technology 

2.  (U)  Project  f 31-332,  Sarfacs/Subnerlaa-Leunched  Sol  14  Hlitlli  Propulsion: 

*  Develops  mw  high-energy  propellant*  and  evaluate*  their  aechanlcal  properties  with  a  long  tarn  goal  of  Increasing 

performance  and  safety  for  alealle  and  gun  eye teas 

*  Develops  and  evaluates  a  restertable  aolld  rock  at  motor  for  advanced  araa  dafanaa 

*  Develop*  and  avaluataa  tha  propulalon  control  for  tha  vert leal- launch  booatar  concept 

*  Idantlflaa  propulalon  Ingrodlanta  that  ara  or  may  ba  In  a  short  or  unavailable  supply  condition 

a*  (U)  FT  lt62  Progrant 

(1)  Candidate  cou  pounds  for  propellant  lagradlanta  for  Low-Naserd,  High  Parfomanca  props  Hants  wars  evaluated; 
Sleasldomethylonetane/Tetrahydrofursn  (1AM0/THF)  and  Gllllgan'a  high  aoargy  polynar  wars  aa  lac  tad  for  furthar  study 

(2)  Coaplatad  Initial  evaluation  of  a  dual  movable-nozzle  design  for  a  thrust  vector  control  for  tha  vertical  launch 

system 

(3)  Coaplatad  initial  studies  of  a  restarcabla  rocket  eotor  for  a  low  to  eadlue  altitude  surface-to-air  elaatla;  raaulta 
showed  el n leal  gala  froe  a  multl-pulaed  ay a ten 

(4)  Coaplatad  nee cure  neat  of  plena  signature  Interference  froe  surface-launched  eotor*  on  ah  Ip*  a  search  and  detection  and 
firs  control  ay a tea 

(3)  Design  initiated  for  a  booster  for  tha  Dual  Combustion  Hypersonic  Kanjet 

(6)  Coaplatad  evaluation  of  tha  affect  of  scarce  propellant  Ingredient  availability 

b.  <U)  rt  1383  Program 

(1)  Coeplata  tlw  evaluation  of  uaw  candidate  mapounds  and  loaded  polyear/blndara  for  a  low -hazard,  high-par  for  sane* 
propellant 

(2)  Design  and  fabrlcata  a  dual  thrust  notor  and  daeonstrats  advanced  thrust  cut-off  for  propulsion  control  for  a 
vertical  launch  booatar  systan 

(3)  leatartabla  aolld  rocks t  pulse  notor  technology  will  he  investigated  for  potential  application  to  the  advanced  araa 
defense  alsslle  systan  as  a  esaas  of  providing  the  trajectory,  lapulaa  versatility,  r.arnlnal  velocity  er.d 
■anaoverabtllty  for  Intercept lag  high -altitude,  high  spaed,  long  rang*  alr-to-surface  alas lie  systeae 

(4)  Motors  containing  Class  1.1  (higher  energy,  higher  sensitivity)  propellants  will  be  subjected  to  hasard  testa  and 
eonpared  to  similarly  tasted  Class  1.3  (lower  energy,  lower  sensitivity)  propellants  for  posslbls  Incorporation  In 
advanced  motors 

(5)  Complete  baseline  design  of  a  booster  for  the  Dual  Combust loa  Kamjet 

(6)  Complete  tha  small-scale  ballistic.  Ignition  aod  erosion  testa,  ted  aelaet  a  Navy  low  vulnerability  sun  propellant 

c.  (U)  rt  1M4  Planned  Program; 

(1)  Conduct  Investigations  of  techniques  to  modify  rstos  and  optimise  the  chemical  structure  of  bonding  agents  in 
nit ranine  propellants 

(2)  Initiate  threat  vector  control  dnvalopmmnt  and  select  a  propellant  grain  design  for  tha  Dual  Combustion  ftamjst 
booster  motor 

(3)  Conduct  Initial  full-scale  teat-weight  static-testa  of  the  reatartabla  rocket  aotor 

(4)  Develop  a  hoard  risk  assessment  model  for  Class  l.l  propellant  motors 

(J)  Complete  development  of  a  low  milaerablllty  gun  props llert  end  Initiate  a  pilot  scale-up  nanufecturlng  process 

4.  (0)  Program  to  Completion i  This  Is  n  continuing  program. 
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Program  Element*  62331H  Title:  jUlllU  FroguUloft  Technology 

3*  (U)  Project  F31-334,  Surf ace/Sutasrlne  Ugtvchai  Airbreathing  Hlaalla  fropttUtont 

*  Develops  tha  technology  for  and  evaluates  components  for  airbreathing  missile  propulsion  system*  Including  Inlets, 

coabustora,  no** 1st,  fuel,  and  fuel  control  for  high  auataln  speed,  long  range  tactical  missiles  for  tha  Advanced  Area 

and  V<d«  Area  Oafanaa  el a a Iona 

*  Integrate!  propula Ion  system  components  and  demonstrates  propulsion  oerformanca  in  appropriate  ground  teat  facilities 

a.  (U)  n  1962  Program: 

(1)  Demonstrated  f  Jof  a  coebuator  configuration  for  tha  hyperaonlc  Dual  Coebuatlon 

Ramjet  at  simulated  J 

(2)  Completed  tha  chin  inlat  daalgo  for  tha  hyperaonlc  Dual  Combuotton  Ramjet 

(3)  Initiated  a  program  with  Herein  Marietta  and  HcDonna 1 1 -Douglas  to  avaluata  rocket  varaua  ramjet  propulalon  concepts 
for  explication  to  a  potential  hyperaonlc  wide  area  defease  etaslla 

(4)  Completed  abort  coebuator  taata  with  an  ln-streae  flaw  holder  for  tha  Hultipla  Launch  Platform  Anti -Ship  MlsslH 
(HLP/A9M)  and  demonstrated! 

3 

b.  (U)  Ft  1983  Program* 

(1)  C  omplete  tha  lorn  Mach  number  coebuator.  teats  of  the  Duel  Coebuatlon  Ramjet  end  design,  fabricate  and  sat  up  a 
coebuator  for  tha  high  Mach  nuebetf^  '  ^case 

(2)  Initiate  and  complete  the  first  teat  eerles  of  a  scoop  Inlat  daalgn  for  the  Dual  Coebuatlon  Ramjet 

(3)  Complete  the  Martin  Marietta,  HcDonnall-Douglaa  Rocket  versus  Ramjet  propulalon  feasibility  study 

(A)  Complete  eork  on  a  short  coebuator  using  wlrUti  for  the  taltlpie  Launch  Flatform  Anti-Ship  Missile  (MLP/ASH)  and 
Investigate  performance  potential  atf 

(3)  Coeplate  initial  avaluation  of  a  eolld-fueled  ramjet  versus  an  advanced  Multiple  Launch  Platform  Anti-Ship  Mitel le 
concept 

(U)  Ft  1984  Planned  Program* 

(t>  Pending' the  results  of  the  rocket  vmreue  ramjet  propulalon  faaalblllty  tudy,  coeplate  febrlcation  of  the  high  Mach 
number  direct-connect  coebuator  for  tha  hypersonic  Dual  Combustion  Rrmjat  and  lnltlsta  torts;  design  and  Initiate 
fabrication  of  coebuator  for  o  demonstration  ground  test  engine  of  a  hypersonic  wide  area  dafsnse  micella 

(2)  Complete  the  second  test  series  on  the  hypersonic  split  floe  Inlets  and  design  the  Inlet  for  the  demonstration  ground 

teat  angina 

(3)  Issue  flight  hardeare  design  contract  om  an  electric  motor  driven  fuel  pump  and  controls  for  the  ground_ts*t  angu.' 

(4)  Design  and  ^fabricate  an  air  Inlat  for  tha|  J^tultlpla  Launch  Platform,  Anti-Ship  Missile 

(5)  Design,  fabricate,  and  Initiate  teats  of  a  direct -connect  combustor  for  tha  Multiple  Launch  Platform  Anti-Ship 
Hlaalla 

(6)  Evaluate  a  boron  baaed  solid  fueled  ramjet  applied  to  tha  Multiple  Launch  Platform  Anti-Ship  Missile  bass 1 in* 
configuration;  select  a  solid  fuel  contactor  configuration 

(7)  Tha  increase  in  funding  from  FT  1963  to  FT  1984  la  due  to  the  requirement  for  new  propulalon  systems  for  Pnr  Term 
Vida  Area  Defeuse  of  tha  fleet  uhich  results  In  enhanced  effort  for  e  hyperaonlc  Dual  Combustion  ramjet  ground 
demons t ration. 

d«  (U)  Program  to  Completion:  This  la  a  continuing  program. 


1.  (U)  PROJECTS  OVER  $10  MILLION  1H  Pt  1984:  Mot  applicable 
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ft  1984  mu  DKacEirrm  swhary 

Program  llmnti  *2332*  Title:  Sttlho  HtrfigJjMggg  Technology 

DoD  Mission  Area)  ai  -  Engineering  Technology  Mf«t  Activity*  l  -  Technology  Wss 


A.  (U)  FT 

Protect 

1966  EESOWCES  (PROJECT  LISTING)!  (Dollar,  la  Tbovaaoda) 

7T  19*2 

7T  1963 

FT  1984 

7T  *983 

Additional 

Total 

Rstlaated 

No. 

Title 

Actual 

Eatlaata 

Katiaate 

Eatlaata 

to  Completion 

Coat 

TOTAL  FOR  PROGRAM  RUMDfT 

21,(16 

26,373 

29,168 

36.223 

Continuing 

Continuing 

732-375 

Au tone  tic  Infrared  Target  Clesel fleet Ion 

127 

100 

0 

0 

Continuing 

Continuing 

732-391 

Ship-Launched  Anti-Surface  Warfare  Technology 

1,992 

2,633 

2,966 

3,276 

Continuing 

Continuing 

732-392 

Surf ece-to-Air  Warfare  Technology* 

3,607 

6,313 

9,606 

10,379 

Continuing 

Continuing 

732-393 

MSrlne  Corps  Weaponry  Technology 

3,217 

6,006 

3,266 

6,223 

Continuing 

Continuing 

732-396 

Air-to-Air  Warfare  Technology 

6,013 

7,663 

9,319 

9,373 

Continuing 

Continuing 

732-395 

Air-to-Surface  Warfare  Technology 

3,136 

6,191 

3,036 

3,907 

Continuing 

Continuing 

732-396 

Theater  Nuclear  Warfare  Technology 

60 

793 

797 

865 

Continuing 

Continuing 

732-399 

(Classified  Prograa) 

720 

630 

0 

0 

Conti  mil ng 

Continuing 

*  Surfaca-to-Alr  Harfara  Tachnolof*  proj.ct  mater  changad  fro.  732-399  to  732-392. 

As  this  is  s  continuing  prograa,  the  above  funding  prof  11s  Inclodss  out -year  sscslstlon  and  sncospassss  sll  wort  and  development 
phases  non  plsanad  or  antlcipatod  through  ft  1M5  only. 

g.  (U)  RRItf  DESCRIPTION  Or  KlJHtNT  AMD  WS8MM  HUP 

*  Addrasoas  tachnology  for  advanced  tactical  weaponry  for  ths  functional  warfare  tasks  of  Anti-Air,  Aatl-Shlp,  Strike  and 
Aaphlbloue  warfare  using  the  capabilities  of  surface  combatants,  amphibious  tores  a,  and  carrier  sir  forces 

*  Technologies  are  identified  through  the  analytical  evaluation  of  conceptual  systeaa  which  addreas  stated  deficiencies  and 
projected  needs 

*  Specific  technologies  addressed  are  la  the  areas  of  targeting/flre  control,  launchers,  sisal 1st  end  gene,  guidance,  fuse/ 
warhead  and  sir frees 

C.  (U)  COMPARISON  WITH  FT  1983  BggffWI  SiWtAIT  (Dollars  in  Thousaade) 

*  The  changes  between  the  funding  shown  in  the  FT  1913  Descriptive  Summary  end  that  shown  la  this  Inscriptive  Summary  era  as 
follows) 

The  aet  increase  of  716  la  FT  1982  wee  due  to  the  addition  of  a  classified  prograa  (+720)  and  (~4)  in  budgetary 
ad  Just  aaote 

la  FT  1983  the  eat  reduction  of  3,433  results  froa  a  Congressional  redact  loa  of  2,808  aad  budgetary  adjust  Beats  of  *623 
The  net  decrease  of  2,293  in  FT  1984  is  ths  result  of  escalstloa  changes,  reflaaasat  of  coat  sstlastes,  and  rssllgnaant 
to  higher  priority  progtaas 


(3?" 
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Program  Element:  62332H 


Title:  Strike  Warfare  Weaponry  Technology 


D.  (U)  riMPlMC  AS  REFLECTED  IN  THE  FT  1983  pg  SCRIPT  I VE  SUMMARY 


Total 


Project 

FT  1981 

PT  1982 

PT  1983 

FT  1984 

Additional 

Estimated 

No, 

Title 

Actual 

Ratlaate 

Ratlaate 

Eetl— te 

to  Completion 

Cost 

TOTAL  *0*  PROGRAM  SUMKMT 

31,130 

20,400 

29,808 

31,481 

Continuing 

Continuing 

732-300 

Marin,  Corps  Weaponry  Technology 

a 

a 

a 

a 

Continuing 

Continuing 

P32-375 

Autonatlc  Infrared  Target  Classification 

0 

130 

100 

0 

Continuing 

Continuing 

P32-389 

rule,  Power  Technology 

2,870 

ee 

ee 

ee 

*32-390 

Advanced  Weapon,  Concept, 

0 

0 

0 

400 

Continuing 

Continuing 

P32-341 

Ship-Launched  Anti-Surf eca  Warfare  Technology 

2,118 

2,081 

3,466 

3,189 

Continuing 

Continuing 

*32-342 

Hedl<aa/Long  Ranga  Surfaco-to-Alr  Technology 

eee 

eee 

eee 

eee 

P32-393 

Marlon  Corps  Weaponry  Technology 

6,425 

3,170 

6,324 

5,115 

P32-394 

Alr-to-Alr  Warfare  Technology 

6,115 

6,040 

8,663 

4,053 

Continuing 

Continuing 

P32-395 

Alr-to-Surfece  Warfare  Technology 

4.953 

3,171 

5,332 

5,325 

Continuing 

Continuing 

P32-396 

Theater  nuclear  Warfare 

0 

80 

1,000 

1,200 

Continuing 

Continuing 

*32-349 

Surf ace-to-Air  Warfare  Technology  »•» 

8,364 

5,728 

6,423 

7,114 

Continuing 

Continuing 

*  Marina  Com*  Weaponry  project  nuakcr  changes  fro*  P32-300  to  F32-393  In  ft  1981 
**  Transferred  to  Directed  Energy  Technology  (P,E.  62768N)  In  Ft  1982  and  subsequent  years 
***  Medium/Long  Range  Surface-to*Alr  Technology,  Project  f 32-392  ($5,916),  vat  combined  into  Surf*ce-to-Alr  Warfare  Technology, 
Project  P32-399,  in  ft  1981  ($2,453) 


E.  (U)  OTW  ft  1984  APPROPRIATIONS  PUMPS:  Nona, 
f.  (U)  RELATED  ACTIVITIES 


#  Many  elements  of  weaponry  era  “a —do  to  the  other  tarvlcee;  therefore,  cloea  coordination  with  the  Army,  Air  Force,  National 
Aeronautic#  and  Space  Administration,  Dafanea  Advanced  Raaaarch  Project#  Agency,  and  Defanaa  Nuclear  Agency  ia  nalntained  to 
avoid  duplication  or  overlap  and  to  exchange  information 

*  Coordination  of  work  in  this  program  element  la  maintained  in  the  following  arena: 


Weaponry  exploratory  develop— nt  technology  (U.S.  Army,  P.E.  62303A  sad  U.S,  Air  Forco,  P.Ee  62602P) 

-  Miaalla  redo—  materlale  technology  (Dafanea  Advanced  teeaarch  Project#  Agency) 

Propulsion  (Joint  Army,  Navy,  NASA,  and  Air  Force  Oo— it tea  on  Propulelon;  Low  Vulnerability  (LOVA)  propellent  work  Is 
coordinated  with  Pt  62331N,  Mleelle  Propulelon  Technology*,  md  Air-to-Alr  Missile  Concept#  ere  coordinated  with  Program 
Element#  62331N,  Missile  Propulelon  Technology  and  63308N,  Aii-to-Alr  Mleelle  Technology  Demons tret ion) 

-  Infantry  Weapon#  Technology  (Army  Intent  17  Uan-Por table  Anti -Armor  Assault  Weapon#  Program  and  Joint  Sarvlce#  Small  Arm# 

Program)  « 

Fuxing  (Joint  Logistics  Com— nder  Puts  Menegeme nt  Organisation) 

-  Missiles  and  Rockets,  Firm  Control,  and  Warheads  (Working  Panele  of  the  Joint  logistics  ro— end# re*  Technical 
Coordinating  Group  for  Muni t Iona  Dev# lop—  nt) 

-  Air/Surface  Target  Vulnerability  and  Weapon  Effectiveness  (Working  Panele  of  the  Joint  Logistics  Co— anders'  Technical 
Coordinating  Group  for  Munition#  Rffectivonsae) 

Aerodynamic#  and  Structures  (Navy  Amroba l little*  Co— It tv#  end  National  Aeronautics  end  Space  Administration) 

-  Teetlcel  Nuclear  Warfare  Technology  (Department  of  Energy,  Arty  Salllstlc  Mleelle  Defense  Cow— nd,  SAUDI A,  end  Air  Force) 

-  Target  infrared  and  radio  frequency  signatures  (U.S.  Army,  U.S,  Air  Force,  end  NATO  Countries) 

*  Efforts  in  this  Program  lie— at  are  closely  coordinated  with  ongoing  technology  efforts  under  ft  62331N,  Mleelle  Ptopulalon 
Technology;  PE  627L2N,  Sirfica  end  Aerospace  Target  Surveillance;  PE  62633a,  Undersea  Warfare  Weaponry  Technology  (explosives 
develop— nt,  effects,  end  safety)  and  PS  62761N,  Materials  Technology  (tactical  portions) 


(  fir 
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Prograa  Element:  62332H 


Tide  Strike  jfirfigt  Weaponry  ttcteolot 


*  Efforts  In  this  program  art  also  coordinate!  with  technology  demonstration  efforts  under  pt  633C3N,  BlecUoaagnetlc  Radiation 
Sourca  Elimination  System  Technology;  PE  EI306N,  Advanced  Alr-Launchad  Atr-to-Surfaee  Missile  Syatans;  and  PV  63308N,  Air-to- 
Alr  Mlaalla  Technology  Demonstration 

*  Efforts  ara  also  coordinated  through  Tha  Technical  Coordination  Program  (TTCP) 

G.  (U)  WORK  PERPOEMED  IT 

*  1H-H0USE  -  Naval  Air  Development  Center,  Warmlnstav,  PA;  Naval  Ocean  Systems  Canter,  San  Diego,  CA;  Naval  Raaaarch 
Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Ciater,  Oehlgren,  PA  and  Wfclta  Oak  Laboratory,  Silver  Spring,  HD;  Naval 
Weapons  Canter,  China  Lake,  CA;  Pacific  Hleaila  teat  Ctmtar,  Pt.  higu.  CA 

*  CONTRACTORS  -  Aerojet  Corporation,  Amuse,  CA;  Ball  Brothers  Research  Corporation,  Boulder,  CO;  Honeywell,  Inc.,  Minneapolis, 
HN;  Hughe#  Aircraft  Corporation,  Culver  City,  CA;  Martin-Marietta,  Orlando,  PL;  McDonnell-Oougiaa  Corporation,  St.  UmlA,  MO; 
Motorola,  Scottsdale,  AZ;  North  American  Rockwall,  Inc.,  Columbus,  OH;  Sylvanla,  Kt.  View,  CA;  Tame  Inatrumanta  Corporation, 
Dallas,  TX;  Johns  Hopkins  University,  Applied  Phyalca  Laboratory,  Silver  Spring,  MD 

H.  (V)  PROJECTS  LESS  THAN  $10  MILLION  IN  PT  IW 

1.  (U)  Project  P32-373,  Automatic  Infrared  Target  Classification* 

*  This  project  develops  algnal  proceaalng  concepts  and  algorithms  tor  efficient  real-time  autonomous  clesel  fleet  Ion  of  ship 
targets  from  Infrared  Imagery  , 

9  This  program  tarmlnataa  In  PT  1903;  however,  the  wojrk  will  be  aubeumed  and  expanded  in  PT  1983-85  In  the  Office  of  Naval 
Raaaarch  Non-Cooperative  Target  Be cognition  (NCTR)  program  for  eventual  transition  to  Naval  Air  Systems  Command  programs 

a.  (U)  PT  1981  Program: 

(1)  Algorithms  developed  using  simulation  local  faaturs  recognition  concepts 

b.  (U)  FT  1983  Program* 

(1)  Pasture  aatraction  algorithms  will  be  evaluated  at  Naval  Eeaearch  Laboratory  using  available  data  baas  of  ship 
Imagery 

c.  (U)  PT  1984  Planned  Program? 

(1)  Nona. 

d.  (U)  Program  to  Completion!  This  is  a  continuing  program 

2.  (U)  Project  P32-391,  Ship-Launched  Anti -Surface  Warfare  Technology? 


This  project  comprises  tha  ahlpborna  ayatema**orlented  technology  for  defeating  surface  ahipa,  small  craft,  and  land 

target a 

Major  thrusts  ara  long  range  anti-surf  ace  mlesilee  and  iagirgved  pin  systems  —  long-range  anti-surface  mlaalla  technology 
focuses  on  Improved  penetrability  end  increased  lethality [ 

This  project  also  develops  tha  gun  system  technology  to  provide  Increased  effectiveness  at  lower  coat  for  medium  caliber 
aad  Cloae-ln  Weapon  System  (CIWS)  within  five  years 
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Prograa  Elmnt:  62332H 

i.  (W)  ft  l?S2  Program: 


Tltlt:  Strlka  jjitUtt  Weaponry  ttchnoloi 


(1)  Anti-Surface  Ship  Hliillt  SyitMi 

(a)  A  computer  axltl  mi  developed  to  determine  the  number  of  ainlUt  MtftJ  to  achieve  various  levtla  of 
ef  iectlvenees  for  TOMAHAWK- typo  missile 

<b)  Small  seal*  taatint  of  •KpIoalMiT 

_* 

(2)  Qua  Systems 

(a)  An  evaluation  of  tha  feasibility  of  Incorporating  a  miltl-functloo  fuaa  aattar  In  existing  ftra  control  systems 
was  comp la tad 

<b)  fMiHUltf  damonatratlon  of  high-performance  prop# Hint  that  allow  reduced  gun  barral  wear  and  blast  and 
elim1i.atee  uuisle  flaah  (stick  propallant)  wan  completed 
(c)  Salary/ vulnerability  tasting  of  low-vulnercbIHty  projectile  propallant  ana  completed 

(M)  ft  l»Si  Program: 

(1)  Anti-Surf aca  Ship  ttlsblle  Systems 

(a)  Data  mine  theoretics'  asnsitlvlty  of  advanced  anti-ship  sdsalla  performance  to  variations  In  aubeystea  (a.g., 
fuUancs,  warhead,  propulsion,  otc«)  par  forma  aca 

(b)  Develop  a  realistic  ablp  target  mlsl  for  avaluatlng  daaaga  causad  by  sdvaocad  antl-ehl?  warhaad 

(2)  Gun  Systems 

(a)  Identify  tba  bay  technology  nr  Is  to  lap r ova  accuracy  and  lathallty  of  Cloaa-ln  Weapon  Systaa  and  4  systems 

(b)  Conpiste  design  ! 

J  ~ 

(c)  Initiate  evaluation  of  ships  vulnerability  L 

(d)  Kvsiuata  pnrformsncs  of  esperlnaatal  projectile  fuse  which  has  multi-function  capability  that  can  be 
automatically  aalactad  (Multi -function  Alls) 

(a)  Complete  igaltor  study  for  low  vulnerability  (IOTA)  yrojscula  propallant 

(f)  Couplate  charactarlsatlon  of  high  pet  forma  nr  •  propallant  uhleh  redoes  a  gun  bnrr  i  wear  and  blast  and  allmlnataa 
musiln  flash  (stick  propallant) 

(tO  PT  IW  Planned  Program: 

(1)  Anti-Surf aca  Ship  Missile  Systems 

(a)  1  Jit  lata  and  pursue  alrframs  design  approac  Pea  that  will  provide  acceptable  survivability  of  advanced  anti  - 

surface  ml  sal  lea  »  ^ 

(b)  Initiate  and  pursue  design  for  advanced  uarbaed  which  la  baaed  on  distributed  energy  I 

(2)  Gun  Systems 

(a)  Complete  evaluation  f 

(b)  Establli^  a  baseline  design  for  a  nultl-f unction  fuse  in  preparation  for  traaetttonlng  to  Engineering  Development 

(c)  Define  low  vulnerability  (LDtfA)  propellent  charge  sppltcstlovia  and  characterise  moat  promising  approaches 


r) 
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frograa  tlaeenc:  BMW  Title:  Strike  Ijwlm  Meagenrjr  Technology 

4.  (U)  Program  to  Cf>l«tl«ii  Thle  1«  a  continuing  pntria 

5*  <V>  Project  fBjM,  htfwrte-Mr  Warfare  lula»lap 

*  TMa  arojact  coaprlsaa  shlphorae  technology  for  kfutlat  aiaailaa  aad  aircraft  target • 

Major  threats  arc  Vida  *raa  Manila,  Area  Oafaaaa  Manila,  aai  Saif  Oafaaaa  Manila 

*  Vide  Area  Mlaalla  technology  focuaaa  oa  the  tttlaologr  naceeeary  to  develop  a  alaalka  with  Inert  toed  •goad  and  tha 

ability  to  engage  it  an  I  -f#  jmmmrm  at  act  ended  aagea  (guidance:  high  taaparature  coapatlhl#  W  and  electro-optic 

canyoaeate;  fare  and  uerband:  affactleaaaaa  aear  »•  aide  range  of  Intercept  ealocltlaa;  aeradyaaalc  and  structural:  dual 
coahuettoa  by  nerve laclty  reaja t  a ) 

Area  Safaaea  Manila  technology  fecaseo  an  tha  tachaelagy  aacaaaary  to  develop  an  affective  affordable  Manila  eyetaa, 
far  ether  than  aajer  caaba  teat  a,  and  to  pravtda  laprovaaaata  to  tha  IUMMI  alaalla  faMly  (guidance:  High  altitude 
latarcaptat  faae  aad  aarhaadi  higher  intercept  atlacltlen  and  larger  adaa  dtataacaa;  aeradyaaalc  and  atructaralt 
lacreaaad  aaaanverablltty  aad  reduced  atrfraaa  tlaa  coeetaata). 

*  Saif  Safaaaa  maatla  Cecbaalotfy  facuaaa  aa  the  technology  aacaaaary  to  provide  for  a  yulrk  reaction  high  flrapoaer 

electronic  coaataraanaura  raalotant  aatl-atoeila  oyatea  (guidance:  tr  and  Itrct  ro-Optlc  fire  contra  I  technology  leading 

to  affordnkln  maltl-target  ayatoaa;  alrfraae:  lacreaaad  aaaeeverablllty) 

a.  (0)  rt  ISM  fragrant 

(I)  Hide  Area  Mlaalla  gyataaa 

(a)  Pan  to  anticipated  aery  high  intercept  ealocltlaa,  anrheade  ulth  nary  high  ftagaaat  veloeltlee  are  required  — 
De al gr.  affarta  keen  been  taltlatad  la  tble  area 

(b)  A  all  caaree  ptldoaeo  tachalgaa  te  aaahle  '.ha  maatla  to  roeolna  aalttpla  targvta  haa  been  propea  ad,  aaalyaad, 
aad  faaad  ta  have  potential 

(e)  Initiated  effort  ta  cooper t  coot /par f omoece /  rl  eh  of  rocket  eorana  raajat  prapalatoa 


(2)  Area  Oafaaaa  Manila  Spate 


(a)  Alternative  appraachoa  far  lacraaalag  alrfra 

(b) f 


avarablllty  aad  redact  eg  reaction  tlaas  «ri  Identified 

J 


(1)  Self  Defy 

(a>f 


Hlaal la  gyateae 


(h)  A  radar  fire  coatral  effort  honed  on  'ml rror  antenna"  technology  ta  being  paraaad  due  ta  Ua  potential  for  a  lov 
coat  daalga  that  con  eepport  aalttpla  target  oagapaaaata  la  a  canal eraaaaeie  lovtronaent  —  fabrication  of 
critical  eng panant  a  baa  keen  Initiated 


b.  (U)  n  itn  fragraai 

(I)  Wide  Area  maatla  Syataaa 


(ai  Complete  rochet  eareae  raajet  coaparlaon 

(hi  ferfora  a  paraaatrlc  analyeta  of  vary  Ugh  velocity  narhaed  dealgn  fecrore  and  define 

(elf* 


ptrfonuic*  r««|uirtMnta 

J 


( 


Prograa  IliMtti  629)111 

(2)  Araa  h(wM  Hlaalla  Syatia 


tltUi  fcrtta  Warfare  H«mwht  Ttehaolog 


(a)  Approaches  for  Increasing  alrfraaa  aaneuwarahlllty  aU  raSuclog  raaetloa  tlaa  will  ha  futthar  analyitd  to  aalact 
tha  aoat  pmlaliw  approaches  an!  auutlff  tka  l  no  ro  vanned 

(k>r 

j 

(1)  Saif  Dnfonea  Hlaalla  Syataaa 

(a)  Inveotlgate  technical  traAe-offo  non  Itflaa  parforaanca  eharactarletlco  for  alaaila  aystee  aklch  allalnataa  high 
coat  alaaila  galSanca  harSean  by  fapanAlag  oa  flta  eaatrol  eepplle!  lata  for  galSanca  laforaatlon  (coonanS-al  1  - 
ths-way  gulAaaca) 

(k)t 

<*>r  1 

i 

(U)  PT  19S*  Planes!  ftapaai  Tin  lacraaaa  la  fanAlag  fraa  ft  19(1  to  ft  1994  la  for  a  aaa  atari  la  Sartac*  Launch*! 

Hlaalla  Technology  to  aeealarato  critical  technologies  la  aarfaca  aaapaaa. 

<  I )  VI  Aa  Araa  Hlaalla  Syataaa 

(a)  I  alt  lata  of  fart  a  ta  Aaflaa,  Aaolga,  aa!  toot  critical  alrfraaa  coapaaeata  that  aro  atreeoe!  ky  tha  anticipate! 
oaatraaaaat  of  tha  coacaptaal  high  parforaanca  alaaila 

(k)  Haftao  altoraattao  Assign  approaches  for  ary  high  velocity  aarhaaSs,  Aaflaa  capabilities,  aa!  aalact  canSlSatoe 
far  anperlaeatal  harin.<  fakrtcotlaa  aa!  toot  lag 

<«>r 


(2)  Araa  9afa 


>  Hlaalla  Syataaa 


(a)  Tha  too  aoat  proalaiag  approaches  for  lacraaalag  aaaaaoarcblllty  aa!  coAaclag  raactiaa  tlaa  will  ka  Aaflaa!  an! 

Aatallo!  aaalyaoa  perform!  ta  ooaatlfy  lnpvaaeoeeta  aaor  a  variety  of  flight  caaAltlaaa 
(b>  If  FT  191)  offsrta  Aaflaa  a  aaa!,  Aasiga  afforta  rili  be  laltlataA  for  oa  oAvaaco!  galAoaca  approach  far  araa 
Aafaaaa  aloof  laa 


O)  Saif  Safa 


i  Hlaalla  Syataaa 


(a)  heftaa  technology  ratal ro aaa tr  for  caaaoa! -a  1 1  -t ka-aay  pilAaaea  aa!  laltlata  Aaalga  affarta  la  laAicata!  araaa 
(k)  Tha  alrrar  aataaaa  raaar  laaaatlgatiaa  will  be  eoaplato!  atth  a  tha  rough  aaalaatloa  of  tha  Anal  haa!  auteaaa  an! 
rateaaa  ooatral 

(c)  A  laboratory  aaratoa  of  tha  Aatl-JaaaAag  Hiaatla  otAtr  will  ha  fahricatoA  aa!  taato! 

!■  (S)  Praam  to  Caoalatlaai  Thin  ta  a  caatlmlag  pc  agree 


A.  (S)  Project  9)1-99).  Harlot  Carso  Weaponry  Tochaalngy 

Thla  project  caaprlaaa  Hartaa  Corpa  applicable  aaapaary  tachaology  aa!  laclaAoo  aa  ear  lata!  afforta  ratal  ra!  to  latarfaca 
Harlaa  Cargo  aaaAe  to  apulpaaat  AaaslopaA  by  other  aarwlcaa 

Hajar  thruata  era  ta  Syatoa  technology,  Infantry  Weapons  for  a  aka  a  ay  gaorAa  aa!  aa  air  Safoaoe  Hlaalla  ayataa 
*  Owe  Syotee  tachaology  focaoaa  oa  tachaology  to  aaaal  a  high  lapulaa  goe  ayataa  oa  light  arnoro!  wehlclee  aa 
praAuca  llghtwalght  haaltiar  ayataaa  la  tha  1990  tlaafraoa 


l 


Program  Blewnt:  62332N 

(2)  Infantry  Weapons 


Tit  la:  Strike  Warfare  Weaponry  Technolog 


(•)  Feasibility  demonstration  no  da  la  of  an  urban  assault  weapon  as  well  as  an  Incapacitating  weapon  will  be 
fabricated  and  demonstrated 
(b)  Filter  clogging  aaterlala  will  be  evaluated 

(3)  Air  Defense  Hlaaile  System 

(a)  In  conjunction  with  Army  and  Navy  developers,  pursue  the  dtvelopment  of  an  Advanced  Common  Interc.pt  Hlaaile  for 
use  in  air-to-air  as  well  as  surface-to-air  applications 

d.  (U)  Program  to  Completion!  This  la  a  continuing  program 

(U)  Project  F32-344,  Alt-to-Alr  Warfare  Tecbmology 


This  project  comprises  airborne  ay stamm-orlented  technology  for  defeating  aircraft  and  nisei Ime 

Mejor  thrmete  ere  the  Outer-Air  Nettle  Hlaaile,  airborne  anti-air  target  leg /weapon  control  and  new  technology  to  lagtreve 
3 1  MU  INDIA  capabilities  to  aaat  day/alght  acquisition  requirements 

Outar-Atr  battle  Hlaaile  focuses  oa  techeoloxles  to  support  a  hicher  firepower,  higher  performance  missile  capable  of 

operating  Is  am  all-weather  environment | 

Airborne  amti-air  targeting /weapon  control  technology  to  develop  jsmmar-resUtaat  targeting  radars  and  stand-off  j earns r 
localisation  capability  (nmlti-eensor  integration) 

Technology  to  Improve  81DVMINDU |  ^ 

(U)  FT  IMi  Program: 


O)  Predict  lam  codas  for  fnll^ip  vyatem  signal  pottaros  and  trane/twist  reflector  performance  have  been  developed  for  the 
cassegraln  amtemaa  concept ,  amd  these  have  been  found  to  be  In  good  agree  meat  with  expert  neat  a  l  date 

(4)  A  state  mrUMe  feedback  flight  control  concept  haa  been  developed  that  shame  successful  seams  of  affecting  beak -to 
term  control  of  o  twin  axially  symmetric  islet  miesftle  airframe  over  a  wide  range  of  supersonic  flight  conditions 

daring  clasad-loep  terminal  homing 

O)  tmeematsr*  almelattem  tests  of  the  single  quadrant  nodal  of  the  long  wavm  length  lafrorad  feta  concept  Indicated 
feasibility  amd  the  potential  to  provide  tbs  aasdsd  operational  ramie.  This  concept  will  provide  target  exlmuth 
lef  orest  lee  amd  has  the  potential  far  lass  hack  scat  tar  amd  transmission  loasea  In  aerosols  than  the  shorter  Infrarod 
wove  length  fuse  concepts 

(4)  Usefulness  of  a  helmet  sweated  display  with  an  easts  la  of  f-hermslght  applications  has  baas  confirmed  by  the  testing 
of  a  (Imaging)  a  saber  with  a  ha  last  aonnted  atght/diaplay 


1 
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Prograa  Bltaantt  62 3 3211 

b.  (U)  FT  1983  Prograa: 


Title:  Strike  Warfare  Haoonry  Technology 


(1)  Coaflitc  feasibility  evaluation  of  differential  canard  roll  controlled  low  drag  alrfraaa  concept  for  tranaltlon  to 
AIM-fcf  Product  laproveaant  Prograa 

(2)  Evaluate  lnfrarad  focal  plana  array  technology  and  develop  algorlthaa  for  lnaglng  day/nlght  atr  Intercept  sriaalle 
eeeker 

(3)  Cpaplete  develupaent  of  technology  for  aaell  aperture  IF  eeeker  flat  plate  caeeegraln  antenna 

<*>r  i 

«>  J 

(i)  technology  development  of  high  power  x-band  transmit /receive  modules 

(7)  Caaplete  technology  development  of  Simultaneous  Trenenit  end  Receive  radar  concept  for  targeting  avionics 

(8)  Start  davalopaant  of  targeting  technology  for  etandoff  Jaamer  localisation  concept 

(I)  Continue  technology  davalopaant  for  Coherent  Frequency  Multiplex  Radar  for  countermaaeure  realetent  targeting 
avlonlca 

(10)  Continue  the  special  focus  efforts  to  davalop  and  deaonatrate  guidance,  ordnance  and  airfrane  technology  for 
advanced  Cnaeeie  Intercept  Mlaatle  flight  daaonatratloos  under  M.  HM*t 

(II)  Continue  preparatioee  for  evaluation  of  advanced  targeting  technology  and  concepts  In  the  special  focus 
Flghter/Attacfc  Avlonlca  Targeting  Denonetratlon 

(U)  FT  IW  Planned  Frograni 


lnfrarad  focal  plana  array  and  aaaoclated  algorlthaa  for  a  day/nlght  capable  lnaglng  air 


(I)  Complete  evaluation  of 
Intercept  sealer 

U)f 

(J) ' 

(4)  Start  UdMology  davalopaant'  for  aaall  aperture  ail tl -spectral  aaokar  doaa 

(3)  Continue  davalopaant  of  targeting  technology  and  daaoaatratloa  of  feasibility  for  stand-off  jaaeer  localisation 
coocapt 

(6)  Coaplota  technology  davalopaant  for  Coherent  Frequency  Multiplex  Bader  counteraeaeure  realatant  targating  tvlonlct 

(7)  Coaplete  apaclal  focus  prograa  Advanced  Cnaann  Intercept  Missile  guidances  ordnance,  and  alrfraae  technology 
davalopaant  sad  feasibility  dsitone  t  rat  ion  under  F.K.  63306R 

(I)  Conduct  evaluation  of  advanced  targeting  technology  and  concept a  In  the  Fighter/Attack  Avlonlca  Targeting 
hear  eat  rat  loo  apaclal  foots  prograa 

d.  (0)  Prograa  to  Co— latloa:  This  la  a  continuing  prograa 

(U)  F reject  F32-3>3.  Alr-to-Sorfaco  Warfare  Technology 

*  This  project  coapr&aes  airborne  eyete— -oriented  technology  for  defeating  surface  ships,  aaall  craft,  and  land  targets 

*  Major  thraato  are  the  advanced  air  launched  tactical  alaslla  and  airborne  anti -surf  ace  targeting/weapon  control 

*  r 


i 


76 


Program  Bliwat:  62332M 


title:  Strika  Warfart  Wtjpgjn;  Ttctoolot 


(10)  Start  tachoology  ^mlopunt  of  to-llna  aaTa  and  am  coneapt,  advanced  visa l la  subaudition  virhtad,  and  an  adiancad 
It  focal  plana  array  concept 

<401 

J 

d>  (0)  PPM  to  CmUtlMi  This  1>  «  continuing  program 
I.  (U)  Product  HMW.  Theater  jjdMt  Matfitts  Technology 

*  Thin  project  provides  the  nuclear  etrfere  technology  to  provide  the  technology  Wee  to  eupport  tW  de  ve  to  pete  at  of  wore 
effective  end  eefer  tectlcel  eacleer  etr  ned  eurfnee  veepoee 

e.  (U)  n  INI  Ttogreni 

(1)  The  aptlnuM  euc leer  we r heed  yield  for  e  specified  sir  threat  wee  defined 

(i)  An  altering  dete  Wee  an  tW  const  ruction  of  threet  ships  wee  reviewed  —  tile  will  W  need  te  define  an  opt  leu  ■ 
anti-ship  nerhead  yield 

(1)  \a  effort  to  determine  tW  need  for  upgraded  or  new  unclear  weapon  eupport  oeWyetosM  (Permissive  Action  Links)  for 
uclgua  navy  applications  wee  Initiated 

b.  (U)  ft  1M3  frogreni 


(«)  W  Ijj*  Planned  fronreni 

t»r 

(2)  Initiate  developnent  of  laproved  nuclear  fuse  coapoaants 

(J)f 

(A)  Initiate  deelpe  of  advanced  nuclear  weapon  support  eaWyateu  (e.|>,  permleaive  action  llKe) 


d.  (U)  Ptogran  to  i 


pletloni  This  la  e  continuing  prograa 


A.  01)  Prelect  Wjg.  (Clneeltlud  Progrnu) 


1.  (U)  ntOJgCTO  0W  no  jjlUJOjl  W  n  m»i  Hat  appllcalle 


(5? 


nr  198*  RDTfcK  DescmnrrvE  susttm 


Frogtau  Klmmti  42542M 

DoD  niulKi  *tut  ~Kr=  IjfeMtUj  Technology 


Title:  Muclsat  Fropulslon  Tochnoloi 
Budget  Activity:  \  -  technology  tee 


(U)  fT  IW  ggSOUdCMj  (FtOJlCT  MSTIWO):  (Dollarii  in  Thjussrvdu) 


Mo.  Titlo 

wmr  k*  frocium  iLtKurr 

Hl-Ml  Submarine  Mucleer  rnyulitM  (old  title) 
MHM  Mucleer  Fleot  Technology  (nee  title) 

Ml-ti!  Surface  Ship  Mucleer  Fropulslon  (old  title) 
HM12  Flent  Materiel  technology  (non  title) 
Hl-W)  Multipurpose  Mucleer  Fropuloloo  (old  title) 
M1-W3  laactor  Component  Technology  (neu  title) 


n  1982 

FT  1983 

FT  1984 

FT  1985 

Mdltlonnl 

Total 

SotiMtod 

Actual 

Eatlanto 

EatlMti 

tstlaato 

to  Coup lot Ion 

Coot 

vrjrr 

rr&r- 

u.nr 

Continuing 

Continuing 

15, 180 

19,000 

— 

- - 

Continuing 

Continuing 

— 

— 

19,024 

19,425 

Continuing 

Continuing 

8,190 

9.00C 

- - 

— 

Continuing 

Continuing 

- - 

12,662 

15,177 

Continuing 

Continuing 

24,206 

25,624 

- - - 

— - — 

Continuing 

Continuing 

- - 

— 

15,551 

16,119 

Continuing 

Continuing 

1<  this  le  e  continuing  ptograa,  the  above  funding  profile  mcludne  aut-yeer  necelettoa  end  oncoapesaes  ell  uork  and  dnvelopnent 
phaeee  nou  planned  or  anticipated  through  nr  IM5  only. 


«.  (U)  HIKF  (NMCMIPTION  Of  (UMMT  4M0  MISSION  MUD 


*  The  Mucleer  Tropolclon  Technology  prograa  eleuent  effort  le  directed  toward  the  deenlopwent,  tenting,  end  application  of 
advanced  technology  for  potential  uea  In  the  design  end  1  ^covenant  of  nuclear  propulsion  plante  for  euhnnrlnee  end  surface 
ships.  Focus  le  directed  toward  the  objectives  of  higher  parfornance,  longer  llta,  reduced  operating  noise,  reduced  apace 
and  weight  reqalrunaato,  batter  reliability  and  safety  assurance,  and  Increased  standardisation  and  aalntalnablllty  of  naval 
nuclear  plants. 

'  Beginning  In  H  111*,  Unclear  Propulsion  Technology  will  hoys  three  non  subproject  categories  replacing  Che  present 
subproject  categories.  This  reallpnneat  better  reflects  the  scopes  of  work  being  perf oread.  The  funding  level  required  In 

ft  1*84  la  lane  than  that  required  far  FT  111). 

*  gn  snatch  and  devalopaeet  efforts  will  Include  noth  scapes  each  as  the  folios  log: 


-  Investigate  sntnllsrglcnl  characteristics  of  notorlols  In  order  to  develop  sow  vntsrlolo  os  volt  so  to  determine  the  tong 
torn  reliability  of  existing  antorlolo 

-  Moth  on  odvsawod  lasttnatntatlon  and  control  ogelpneot  with  the  sin  of  loprovsd  accuracy,  reliability,  and  ronpstlhtllty 
with  exist  leg  systans 

-  Develop  end  laplaaant  strvcteral  design  and  aoalysto  pcocsdntvo  to  eliminate  potontlel  propulaloo  plant  component 
otruetanl  foltaron 

-  Develop  methods  to  sltnleets  noise  pnnsrotod  within  the  reactor  plant  which  any  contribute  to  the  detectability  of 
operational  ships 

-  Conduct  tests  to  confirm  the  adequacy  of  raactor  cooponsnta  subjected  to  shipboard  shock  sad  vibration 
Suva  lap  proved  control  dries  nscbeslsna 

-  tvslunts  conponvut  designs  to  determine  the  least  oargla  to  failure 

-  Dew  lap  tscholquao  for  oorvlco  Inspection  of  components 


•V)  CONFMtlPCn  MlTMTfJPdS  DUCtlFTlVt  SUMMIT  (Dollars  Is  Thoosesds) 


The  chugs  hotness  the  feodlag  profits  showa  In  the  FT  IM1  Daocrlptleo  * - -  and  that 

decrease  of  11,121  la  FT  1*04 )  Is  s  result  of  ths  realignment  of  noth  sod  obifting  of 
A deonend  Mucleer  Reactor  Components  end  Systems  Dave  leanest ,  In  FT  IWu 


lo  this  Doncrlptlee  Tiissury  (s 
to  Frogron  Honest  411700, 


Program  613*2H 

(j>f 

<? 


Title  jjuclnr  Fropulalon  Tachnolorr 


(1) 

<«> 

(O 

(•) 

<*) 

(10 

I  , 

(II)  Caatlaiaad  rtmicl  and  (awlopant  afforta  to  anhanca  til*  itrfonaaca  sad  rallaVIllty 


(»>| 

(I) 

UOt _ 

fc.  <V)  rt  IW)  Pr—rarn 


•til|a  aal  tail  aakaarlaa  laitnatautlM,  control.  a* d  alactrlcal  it»()aaat,  and  ralatad  datartota  aad  dlajnoatlc 
taat  atalpaaat  alia*  tka  lataat  tacknolajj  1*  alaatronlea 

(I)  Srftra  ctiaaatlklllty  taata,  aatdar  laUraian  condition#,  noon  layrntal  aytlyaan  aaeh  aa  lot  dtloa  aad  raactor 
coolant  pa  ad  pawr  MfrUaa,  aad  ataclaar  laatranaatatlon  _ 

«>r  ~ 

(i 

(* 

(Ml 


do 


(3 


L 


Proftra*  Slamntt  62  54  2  N 


Title  j^ejaw  ProgttUloa  Technology 


(6>r 

(7,L 


r 


(8) 

(8) 

O' 

OlJ 

l 

l««lut«  aad  tin  an  eaterlala  (or  om  la  Mclut  m^rlilu  plait  eupomta  to  lapmo  partoriMco  aad  oaot  aanl 
rofilnonti  (or  a  hock  roolotaoca  aad  aoiaruco.  Deeelep  analytic  aatMi,  lacMlii  oathaoatlcal  oodela,  to  aoooaa 
coopenoat  jnrloraaaca  end  evaluate  iota  obtained  fro  a  alnulated  plant  operation.  There  analytic  net hod a  ara  being 
evaleatadi 

oi>r 

03)' 

<U) 

OJ)| 


Conduct  dealgo  aad  aaalyal a  of  laproeee  aalaaa,  puapa,  pranaarlaora,  atoaa  gaoaretora 
da  alia  effort  oatehea  the  coapooeata  to  tka  y  leaned  agaratlooal  rugolreoeote. 


aaad  acker  knot  atekeogero.  Tka 


oof 

07) 

(18) 


J 


Of)  Coatlaoo  taata  aad  eealaatloaa  e(  ceopeoaet  ckaracterlatlca  aock  aa  at rac t era,  torroeloo  reslgtaecn.  aad  ekock 
eodaraoce,  altk  tka  goal  »f  (ogroatag  tkalr  gertaraaaca,  reliability,  aad  aalatalaaklllty.  I 

I 

(20)  Coatlaoo  te  toot  aad  eealaata  lap  roved  technical,  (or  eon'  da*  tract  lie  tooting  at  eoayaaaato,  dealga  aad  •  vallate 
tka  deve lepaeet  af  load  eel t  reactor  aeretclag  aenlpaeat  aad  procadorca  far  Initial  rofeoltag  o(  aabaarlna 
aoclaar  prepeletea  plaati 

(21)  Coatlaaa  dove  lopaeat  aad  teat  leg  o <  reactor  aarvlctag  agolpoeat 


•1 


Prograa  tlaannti  HMilH  Title  Huclaar  ProjwjjlM  Technology 

loooorch  and  analyae  data  on  doop  ocaon  characteristics  to  oetohlleh  the  feasibility  and  enylronaental  lapacte  of 
dlapoaal  of  defuelad  nubnarlnnn  into  tha  ocaaa 

(21)  Conttnua  taata  and  evaluation  of  daop  ocaan  choractarlettca  to  ootahlleh  fundanantal  paraaatata  of  potential 
dlapoaal  altaa  for  auclaar  eubaarinea 

(23)  Conttnua  taata  to  datamlaa  tha  corroalon  rataa  of  aarloua  aatala  In  daop  ocaan  unvlronaante 
Conduct  tooting  and  aoalyala  of  laprooad  prlaary  and  secondary  plant  watar  chanlatrlaa 

(24)  f 

(23) 

(24) 

(27‘ 

«•  (0)  rt  IW  Planaad  Proatnni 

(I)  la  FT  1444  and  keyoad,  gaclaar  Propalaloa  Tachaoloiy  nork  ha  a  haan  realigned  uadar  nan  project  tttlaa.  San 
Project  P42-441,  gaclaar  Plant  Technology 

d.  (0)  Fronton  to  Co— latloai  Thia  la  a  cent  l  no  lag  pro^ran. 

a.  (U)  Wllaatonaai  got  applicable. 

(•)  (4)  Fralact  742-441.  gaclaar  Plant  Toe hao lacy: 

1.  (10  BMCtlPTlqg  (hpdtaaaat  and  Project  )i 

*  gaclaar  Plant  Tkchaology  laclndaa  all  tachaolealcal  daaalapnaat  affnrta  te  Inpraaa  propalaloa  plant  porfornanca  aad 
oparattaa  throagh  doaalopnaat,  tooting  aad  ayalaatlan  af  aaclaar  propalalon  planto,  conponaata  aad  ayatana  (or 
owhnorlaoo  aad  anrfaca  ships.  dark  la  nadarnay  to  provide  far  greater  plant  pnrforaancn,  etaadardltecloa,  and 
nparnttag  Ufa.  data  obtained  froa  akipkoard  operating  planta  regarding  parfaraanea  aad  proklaa  araaa  are 
Incorporated  lata  tha  daaalopaaat  protean. 

2.  (0)  PgQCHAH  kCCCWPUWBfTg  MW)  WBM  gggfli 

a.  (»)  n  1342  Program 

(I)  gat  aapllcabla  —  taa  Project  F42-441,  Wbaarlaa  gaclaar  Propalaloa 

b.  (U)  rt  IM3  Proaroa; 

(1)  gat  applicable  —  Sea  Projp't  P42-441,  la  baa  r  1  an  gaclaar  Prvpulotoa 

c.  «U)  PT  HW  Plaaaad  PTagraa: 

Tha  gaclaar  Plant  Tnrhnology  project,  for  FT  1114  aad  hoyead,  raaalta  fraa  the  reeligaaeat  of  Naclaar  Propalalon 
Technology  noth  aadar  aaa  project  tit  lee 


12 

(Wj 


f 

I 


Progran  Element:  625A2H 


Tltlt:  IjocUit  Propulsion  Technology 


Test  advanced  concepts  with  the  goal  or  developing  Improved  deelgne  for  nuclear  propulsion  plant  applications.  Among 
the  lues  to  he  tested  ere  developmental  components,  new  materials,  Instrumentation,  and  plant  systems.  Testing  will 
provide  the  data  base  necessary  (or  development  and  qualification  of  new  analytical  procedures  and  design  concepts. 


(1)  Continue  plant  operations  sod  modification*  for  tasting  of  advanced  concepts  and  improved  components 

(z>r 

o>* 

Develop  computer  programs  for  use  In  design  analysis  and  propulsion  plant  modeling 

"f 

<M  | 

<7)1  _  - J 

(I)  vullfy.  Ml  la,l.amc  .troctar.l  4a.t(n  .n.ly.1.  wtMa  l.to  iMtp  proc.diir..  lot  aacl.ar  .ropal.lon 

flint  ca.fM.nt. 


J 

1 


r 


n 

(10^ 

to search  sad  analyse  data  os  deep  ocean  characteristics  to  eatahllah  the  'oasibUlty  and  environ  men 
disposal  of  defeated  submarines  lstn  the  ocean 


] 

J 


* Opacte  of 

ef  deep  eean  charsets:  letlcs  to  establish  fundamental  parameters  of  disposal 


(U)  Continue  mats  and  avals* 
study  sroas 

(12)  Conti non  testa  to  detentl no  the  corrosion  rates  ef  varloma  metals  In  deep  ocean  environment a 
d.  (0)  Program  to  Completion:  Ibis  Is  a  continuing  program, 
a.  (9)  91  lea  tome  a:  let  applicable. 

M  (O)  Project  turf  oca  this  Mmtloar  Propulsion: 

1.  (u>  MtSCKlfTlCW  (Koquirement  sad  Project): 

*  This  project  ta  directed  toward  tbs  development,  tenting,  end  application  of  edsmneed  technology  needed  to  support 

tbs  design  end  impressment  ef  mmcloat  pvupmlnisn  plants  for  surface  war  ships  over  a  wide  range  of  p<n*er  rot  legs 

*  The  objectives  of  this  project  Include  continuing  the  development  of  advanced  one  Lear  propulsion  plant  and  system 

concepts,  and  improving  props  1st  no  plant  sod  coop  asset  performance  in  the  aroma  of  higher  performance,  longer  life, 

and  batter  reliability,  safety  eseurenen,  maintainability,  and  standard  last  Ion 


Progroo  (loaanti  62S42W 


Title  jhclwt  Propulalon  Ttclmlop 


Tost  advanced  concept!  with  tha  goal  of  developing  ieprovod  daalgna  for  nuclaat  ptopulalon  plant  application  a.  Aoong 
tha  ltaaa  to  ba  taatad  ara  davolopeontal  coapooante,  naw  aatarlale,  Inntrunantatlon,  and  plant  eyatono.  Tatting  will 
provlda  tha  data  haao  naceeeary  for  da  vat  op  want  and  qualification  of  naw  analytical  procaduraa  and  daalgn  concept  a. 


(1)  Continue  plant  oparatlona  and  aodlfleatlona  foe  tooting  of  advanead  concapte  and  laprovad  coaponanta 
(1)  ' 

O)' 

Develop  coaputar  prograaa  for  uaa  In  daatgn  analysla  and  propulalon  plant  nodallng 

<*) 

(» 

<4J  I 

C7>»  _  - J 

(»)  Savalop,  qualify,  and  laplaaent  attuctural  daalgn  analyala  aethoda  Into  dealgr  procaduraa  for  aw  tear  propulalon 
plant 


r 


j 

i 


3 

J 


,„r 

(10^ 

gaaaarch  and  anal  yea  data  an  deep  ocean  characcarlettca  ta  eatahlleh  tha  ,'oaalhlltty  and  anvlroauan  ‘  apacta  of 
dlapoaal  of  dafualod  awhnarlaaa  Into  tha  ocean 

(11)  Continue  taata  and  evaluation  of  deep  caaa  cheractet  latlco  to  aatahllah  fuadaaontat  paraantara  of  dlapoaal 
atody  aroaa 

(11)  Conti  ana  taata  ta  determine  tha  corroeloo  rataa  of  varloua  aatala  la  damp  ocean  eavtroaaente 
d.  (0)  Proaran  ta  Ccnalatlaai  Thla  la  a  coatlaalag  program, 
a.  (d)  dllaataaaai  dec  applicable. 

(,)  (U)  Project  fll-Ml.  turfaca  »hlp  fatlaat  fPgaUnai 
I.  (u)  MWCgtirTlOa  (loqnlranant  and  Project): 

*  Thla  project  la  directed  t award  tha  develepeant,  teetlag,  and  appltcatlen  of  adaoacod  technology  needed  to  aupport 

tha  daalpa  and  1  opr  a  tenant  ef  noclear  prapulalan  planta  far  eurfaea  warahlpa  over  a  wide  range  of  poor  ratlaga 

*  The  ahjacttaoa  ef  thla  project  Laclede  cant  tawing  the  development  of  advanced  nwclenr  propulalon  plant  and  eyeteo 

coocopte,  nod  lapraving  ampule  tan  pleat  and  cnapouaat  parforuauca  la  the  arena  of  higher  performance,  longer  Ufa, 

and  hnctnr  raUnhlllty,  anfnty  aaauranca,  nalntalnnhlllty,  aid  etnadord  tent  ton 


Prograa  Element:  625*211 


Title:  Nuclear  Propulafon  Technology 


e.  (U)  Milestones:  Mot  applicable. 

(D)  (U)  Project  F*2-**2,  Plant  Materlala  Technology: 

1.  (0)  DESCRIPTION  (tequlraaent  and  Project): 

*  New  and  Improved  eaterlala  are  being  developed  fot  use  In  nuclear  propulsion  plants.  Materials  are  being  developed 
to  solve  needs  Identified  In  current  generation  nuclear  propulsion  plants  and  for  use  In  future  plants.  The  long 
tera  reliability  of  operating  plant  aatarlals  is  esaentlal  to  the  continuity  of  power  plant  operation*.  This  effort 
Investigates  aetsllurglcal  characteristics  involving  heat  treataent,  corrosion,  and  aechanlcal  properties  of 
materials.  These  materials  undergo  extensive  testing  and  analysis  under  controlled  conditions  and  envtronaent  to 
qualify  -them  for  plant  applications.  This  effort  also  develops  the  materials  engineering  expertise  needed  to  assure 
the  satisfactory  perforaance  and  reliability  of  materials  and  components  In  naval  nuclear  propulsion  plants. 

2.  (U)  PROGRAM  ACCOHPLTggjgCTg  AMD  FUTURE  EPPOETS: 

a.  (0)  T\  1982  Prograa; 

(!)  Not  applicable  —  See  Project  P42-**2,  Surface  Ship  Nuclear  Propulsion 

b.  (U)  PT  1983  Program: 

(1)  Hot  applicable  —  See  Project  PA2-*A2,  Surface  Ship  Nuclear  Propulsion 

c.  Wft  rY  198*  Planned  Prograa: 

The  riant  Materials  Technology  project,  for  FY  198*  and  beyond,  results  from  the  realignment  of  Nuclear  Propulsion 
Technology  work  under  new  project  titles 

The  long  tera  reliability  of  operating  plant  materials  is  essential  to  the  continuity  of  power  plent  operations. 
This  effort  Involves  Investigation  of  metallurgical  characteristics  involving  heat  treatment,  corrosion,  and 
aechanlcal  properties  of  materials.  Data  obtained  froa  short  tera  accelerated  aaterlal  testa  la  extrapolated  to 
actual  service  conditions  at  lower  temperatures. 

(1)  Conduct  corrosion  and  aechanlcal  property  teats  of  plant  materials  to  provide  assurance  of  the  long-tarn 

reliability  in  long  lived  naval  core  applications,  Including  ln-reactor  corrosion  teats  tc  determine  material* 
characteristics  such  as  l"  _j  . 

(2)  Continue  to  develop  materials  with  laproved  corroslonT  Jbehavior  for  use  In  advanced  naval  nuclear 

propulsion  plants 

(3)  Eva  Ira  to  perforaance  of  plant  materials^'  .  to  deterrlne  destgr* 

changes  required  ” 

(*)  Develop  and  qualify  aenual  and  autoaatic  welding  and  cutting  procedures  for  plant  aatarlals 

(5)  Perform  testing  of  propulsion  plant  material*  and  prepare  specification*  for  these  structural  aaterlal*  as  well 
as  process  requirements  to  develop  materials  compatible  with  long-life  reactors 

(6)  Continue  corrosion  taste  for  optimising  slrcaloy-*  advanced  cladding  aaterlal 

d.  (U)  Progtnm  to  Completion:  This  la  a  continuing  prograa. 

e.  'U)  Milestones:  Hot  applicable. 


Prograa  Element:  MWH  Title:  Nuclear  Propulelon  Technology 

(E)  (u)  Project  P42-443.,  Hultlpurpoem  Hucleer  Propulelon: 

1.  (0)  DESCRIPTION  (Requirement  and  Project): 

*  The  Multipurpose  Nuclear  Propulsion  Program  provides  for  the  development  of  technology  applicable  to  a  broad  range  of 
propulsion  pilot  tysteas  and  coaponents  designs 

*  This  program  Incorporates  areas  of  nuclear  propulsion  technology  that  are  not  primarily  directed  toward  either 
submarine  or  surface  ship  propulelon  plants,  but  apply  to  both  types  of  propulsion  plants 

*  The  objectxvts  of  thla  effort  Include  continuing  the  development  of  advanced  nuclear  propulsion  plant  and  ayatem 
concepts  and  designs,  with  emphasis  In  the  areas  of  greater  plant  performance,  longer  life.  Improved  reliability, 
safety  assurance,  nalntaluablllty ,  and  advanced  Instrument  and  control  system  concepts 

2.  f«)  PROGRAM  ACCOMPLISHMENTS  AND  FUTURE  EFFORTS: 


a.  (li)  FT  1982  Program; 

(1)  Continued  materials  development  end  analysis  to  qualify  alternate  materlala  having  Improved  corrosion  or 
machanlcal  properties  for  nuclear  propulsion  plant  applications,  • 

(2)  f 

I 

(3)  Continued  the  stress  corrosion  cracking  test  prograa 

(4)  Continued  Investigations  Into  the  cause  and  prevention  of  stress  corrosion  cracking T 

(5)  Continued  testing  of  ertvcncad  concepts  and  improved  component  designs 

(6)  Continued  development  of  manufacturing  techniques  for  pipings  end  fittings  of  Allov  600[_ 

7 

(7) 1 

(8)  Continued  evaluation  of  the  corrosive  effects  of  primary  coolant  on  propulsion  plant  components 

(9) f  - 1 - 1 

(101 


b.  <U>  n  1983  Program: 

Test  advanced  concept!)  with  the  goal  of  developing  improved  design  for  nuclear  propulsion  plant  applications.  Among 
the  ltsas  to  be  tasted  era  developvental  components,  new  ►  etvria-'e,  instrumentation,  servicing  ayataas  and  plant 
systems.  Tasting  sill  provide  the  data  bn so  necessary  for  davelopsont  and  qualification  of  new  analytical  procedural 
and  concepts 


Prograa  E tenant:  62342N 


Title:  Nuclear  Propulsion  Technology 


(1)  Continue  to  per (ore  testing  of  advanced  nuclear  propulsion  concept* 

(2)  Perfora  analytical  evaluation*  and  testing  to  gauge  the  lapact  of  eaerglng  technology  on  core  coaponent  and 
control  rod  drive  aechanlaa  design* 

(3)  Continue  to  develop  servicing  ayateaa  and  design  lead  unit  servicing  equlpnent 

(4)  Continue  work  on  shield  design  concepts  and  shield  design  analysis 

New  coaponent  designs  are  continually  sought  to  Beet  naval  requlreaents  for  noise  reduction,  shock  resistance,  and 
endurance.  Models  are  developed  to  assess  reactor  coaponent  perforaance  and  to  analyse  data  obtained  froa  si  aula ted 
plant  oreratlon.  Test  coaponent*  are  subjected  to  extensive  testing  and  evaluation. 

<5>r 

(6) 

(7 

(8 

(9)  Develop  structural  design  analysis  aethods  and  criteria  to  Incorporate  Into  design  procedures  for  naval  nuclear 
propulsion  plant  coaponent* 

00)1 


(11) 

02) 

(13)  Develop  laproved  aethods  of  designing  and  qualifying  new  valves 

(14)  Develop  advanced  valves  with  greater  service  life  and  reliability 

(15) *~ 


1 

J 


Materials  testing  and  developaent  Is  carried  out  to  aeet  Identified  need*  and  assure  the  satisfactory  perforaance  and 
reliability  of  aaterlal*  and  coaponent*  In  naval  nuclear  propulsion  plants 

(16)  Continue  aeterlals  developaent,  perforaance  testing  of  aaterlal*,  and  preparation  of  specifications  for 

r  structural  aaterlal*  and  process  requlreaent* 


f 


09) 

J 

Electrical  components  end  related  instrumentation  and  systems  are  designed  and  tested  using  the  latest  technology  In 
electronics 

(20)r' 

(21)  Continue  t<  develop  alcroprocessors  and  alcroprocesaor-based  equlpaent  for  subaarlne  and  surface  ship 
applied  Ion 

(22)  Initiate  developaent  of  advanced  propulsion  plant  detectors  to  provide  Increased  accuracy  and  reliability 
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Program  Element:  62392H  Title:  Hucleer  Propulsion  Technology 

c.  (0)  ft  1>S*  Planned  Program: 

(1)  In  PT  1981  and  beyond,  Nuclear  Propulsion  Technology  work  hat  been  realigned  under  new  project  titles.  See 
Project  F92-A43,  Reactor  Coaponent  Technology 

d.  (U)  Prograa  to  Completion:  This  la  a  continuing  progran. 

a.  (U)  mieatonea:  Not  applicable. 

(F)  (II)  Project  F92-943,  Reactor  Coaponent  Technology: 

1.  (U)  DESCRIPTION  (Require  sent  end  Project): 

Reactor  Coaponent  Technology  supports  tha  davelopaent  of  nuclear  propulsion  plant  coaponenta  Including 
lnetruaentatlon,  control,  and  electrical  equipment,  valves,  puapi,  preaaurlsera,  and  hast  exchangers.  The  design  and 
analysis  of  laproved  components  la  conducted,  and  tha  design  effort  matches  the  coaponenta  to  the  planned  operational 
require  aents. 

2.  W)  PROGRAM  A  .OOHPLlSHHglfTS  AMP  FUTTIkB  EFFORTS: 

a.  (U)  PT  1982  Prograa: 

(1)  Not  applicable  —  See  Project  FU-M),  Multipurpose  Nuclear  Propulsion 

b.  (0)  PT  1983  Prograa: 

(l)  Not  applicable  —  See  Project  H1-M3,  Multipurpose  Nuclear  Propulsion 

c.  (U)  PT  1989  Planned  Prograa: 

The  Reactor  Coaponent  Technology  project,  for  PT  1989  and  beyond,  results  froa  tlv  realignment  of  Nuclear  Propulsion 
Technology  work  under  new  project  titles. 

Design  and  teat  nuclear  propulsion  plant  lnetruaentatlon,  control,  and  electrical  equipment  and  systems  using  the 
latest  technology  In  electronics  and  control  concepts 

(1)  Continue  to  develop  new  Instruaents  and  detectors  based  on  the  latest  circuit  technology,  and  investigate 
alternate  technology  such  as  new  displays,  detectors,  and  data  transmission  techniques  for  Improving 
Instrumentation ' 

(2)  Evaluate  and  test  n  concepts  In  Instrumentation  and  control  for  compatibility  with  existing  protection 

conponents  and  systems, f”  J 

(3)  Develop  new  power  distribution  and  control  eleaents.f'  "Vto  Improve 

reliability  and  shock  resistance  _J 

Conduct  design  and  analysis  of  laproved  puapa,  preasurliers,  stsaa  generators,  and  other  heat  exchangers.  The  design 
effort  matches  the  components  to  the  planned  operational  requirements.  Prototype  components  are  subjected  to 
extensive  testing  and  evaluation. 
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Program  Clamant:  62S42N 


Title: 


Nuclear  Ptopulalon  Technology 


<*>r 

(5)  Conduct  flow  teat*  on  co^ionenta  In  teat  loopa  under  almulated  nuclear  propulalon  plant  condltlona 

(6)  ' 

(7) - 

(8) ' 

(9)  Perform  plant  component  tearing  to  provide  data  on  apeclfic  plant  component  characteristics 

oo>r 

1 

(11)  Develop  Improved  mathoda  of  dealgnlng  and  qualifying  new  valvaa 

(12)  Develop  advanced  valvea  with  greater  aarvlce  life  and  reliability 

(13) f 


d.  (U)  Program  to  Completion:  Thla  la  a  continuing  program. 


e.  (U)  Hlleatonea:  Not  applicable. 


FT  IW  MTU  DESCRIPTIVE  SIPHART 


Prograa  llmnt! 
DoD  Mission  Area : 


62543N 

523  -  Engineering 


Title  Ship*.  SuhwrlMi,  Ml  Boat*  ftchnolog 
Budget  tttlvltj.  1  -  Technology  Base 


USA  RESOURCES  (PROJECT  LISTING);  (Dollar*  la  Thou* and* ) 


Project 

FT  1982 

FT  1983 

FT  1984 

FT  1985 

Additional 

Ret lasted 

No. 

Title 

Actual 

Estlaate 

Estlaate 

Ratiaat* 

to  C caplet Ion 

Coat 

TOTAL  FOR  PROGRAM  ELBMINT 

jf.flfr 

ffTTCI 

TTTTT- 

«;*r  “ 

Continuing 

Continuing 

F43-393 

Countaraln*  Systens/Anphlbloua/Llght  Arnored  Vehicles  0 

0 

294 

293 

Continuing 

Continuing 

F43-41 1 

Concept  Assessaant  of  Platforms  and  Systaas 

3,556 

3,130 

3.715 

4,806 

Continuing 

Continuing 

F43-42J 

Fluid  Dynaalca 

2,891 

2,350 

2,260 

2,736 

Continuing 

Continuing 

F43-A22 

Vehicle  Structures 

5,384 

5,040 

8,903 

11,243 

Continuing 

Continuing 

FA3-A31 

Klactrlcul  Energy  Conversion  and  Distribution 

6,704 

3,400 

2,750 

3,664 

Continuing 

Continuing 

F43-432 

Prnpulslon/Englnea/Turblnes/Related  Tachnology 

3,581 

3,002 

3,960 

4,487 

Continuing 

Continuing 

F43-433 

Auxiliary  Nachlnery/Rqulpaant 

1,741 

1,600 

1,586 

2,643 

Continuing 

Continuing 

FA 3-4 3* 

Fropulsor  Technology 

0 

1,900 

2,905 

4,300 

Continuing 

Continuing 

F43-451 

Survlvablllty/Habltablllty/Deaage  Control 

2,909 

2,300 

2,307 

2,736 

Continuing 

Continuing 

F43-452 

Acoustic  Silencing 

6,483 

4,900 

5,019 

3,081 

Continuing 

Continuing 

F43-453 

Surface  Ship  Magnetic  Silencing 

861 

800 

0 

0 

Continuing 

Continuing 

F43-454 

Ship  Rlactroaagnetlc  Compatibility 

1,243 

1,000 

979 

1,161 

Continuing 

Continuing 

F43-45S 

Narine  Corps  Surface  Mobility 

3,6/3 

3,069 

4,468 

4,700 

Continuing 

Continuing 

A*  thl*  la  a  continuing  prog ran,  tha  abov*  funding  profll*  lncludaa  out-year  aacalatlon 
phaaaa  now  plannad  or  antlclpatad  through  FT  1985  only. 

B.  (U)  BEIKF  DBSCRIPT10H  OF  ELEMENT  AMD  HISSIOH  HUD 


and  eacowpasses  all  work  and  develnpaant 


*  Thla  eleaant  la  a  coaprahenalv*  raaaarch  and  development  prograa  dlractad  toward*  tha  development  and  application  of  tha 
tachnology  baaa  nacaaaary  to  achieve  algnlflcant  advances  In  Naval  ahlpa,  submarines,  and  boat*  In  tarns  of  allltary 
parforaanca  and  acqulaltlon  and  support  coat  raductlona 

*  Prograa  provides'  parforaanca  laprovaaant  through  application  and  daaonatratlon  of  aaarglng  and  axial lag  technologic*  to 
provide  better  caabat  capability,  reduced  vulnerability,  enhanced  survivability,  and  greater  endurance 

*  Prograa  provides  raductlona  In  Ufa  cycle  coata  of  naval  vehicle*  through  tha  exploratory  davelopaont  of  new  vehicle  concept* 
design  techniques,  ayataaa,  and  coaponanta  exhibiting  significant  Improvements  In  acqulaltlon  coats,  astnianan-a  costa,  and 
operating  coata 

*  Prograa  provide*  reduced  davelopaantal  risk  for  advanced  vehicles,  systaas,  and  coaponanta  through  Integration,  experlaental 
daaonatratlon,  validation,  and  aaseasnent  of  new  tachnology  applications  early  In  tha  developaant  process  with  a  low  level  of 
lnvaetaent 

*  Prograa  provide*  direct  fleet  eupport  In  the  fora  of  new  technology  applications  to  correct  technical  daflclencle*  In 
existing  fleet  systaas  as  they  arise 

c.  (U)  COMPARISON  WITH  FT  1983  DESCRIPTIVE  SBiWlI  (Dollars  in  Thousand*).  Tha  changes  between  the  funding  profile  shown  in  the 

FT  IMS  descriptive  Suaaary  and  that  shown  ln"tV»i*  Descriptive  Suaaary  are  a*  follows; 

*  Total  prograa  elenont  resource*  war*  reduced  11,665  In  FT  1983  and  9,355  In  FT  198A  due  to  a  FT  1983  Congressional  action  and 
subsequent  progressing  adjustment*  In  FT  198A  and  FT  1985  necessitated  by  reduced,  delayed,  and  taralnated  tasks  In  FT  1983 

*  In  FT  1983,  various  task*  previously  funded  In  FA3-A21,  F43-422,  FA3-A32,  and  FA3-A52  for  davelopnent  of  inprovad  narlne 

propulsora  and  propulsor  tachnology  base  were  conbl.ied  under  a  new  project,  FA3-A34,  to  provide  better  Integration  and 
coordination  of  these  teaks  and  Increase  their  effectiveness  toward  resolution  of  serious  propulaor  technology  deficiencies 
—  Project  FA3-A3*  Is  not  a  new  start 
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Frograa  Utiintt 


Shirt.  Submarines,  and  goats  Technolog 


*  F4S-39J,  Countersign  Systeas/Aaphlblous/Ught  Araored  Vthlcltt,  It  •  mi  project  to  fund  t  portion  of  t  apodal  focut  tffort 
lnitlatod  in  F34-393,  DSMC  Ltnd  Hint  Countermeasures,  to  address  Marine  Corps  vehicle  technology  requirements  in  countermine 
warfare 

*  Additional  changes  in  funding  art  tha  raault  of  aacelatlou  changes  and  refinement  of  coat  estimates 
D.  (0)  KimPlIW  AS  EEFLECTED  IN  TUI  FT  1983  OCSCtlFTIVl  SUHHAIT 


Project 

FT  1981 

PT  1982 

FT  1983 

FT  1984 

Additional 

Total 

Estlaated 

No. 

Title 

Actual 

Estlaata 

Eat taste 

Estlaata 

to  Coaptation 

Cost 

fofHT  POK  F80CSAM  8UMSNT 

n.fu 

w:ht  ■ 

u.-rw" 

«,M  1 

Continuing 

Continuing 

F43-4H 

Concept  Aasessaant  of  Platforaa  and  Systaas 

2,464 

3,734 

3,476 

3,270 

Continuing 

Continuing 

F43-421 

fluid  Dynamics 

3.48E 

3,100 

3,496 

3,840 

Continuing 

Ccntlnulng 

F43-422 

Vehicle  Structures 

3,002 

4,430 

6,333 

9,288 

Continuing 

Continuing 

F43-431 

Electrical  Energy  Conversion  and  Distribution 

4,619 

6,861 

3,828 

4,248 

Continuing 

Continuing 

F43-432 

Propulsion/ Engine* /Turbines /tainted  Technology 

3,168 

3,000 

3,402 

4,190 

Continuing 

Continuing 

F43-433 

Auxiliary  Machinery /Equipment 

3,039 

1,800 

2,208 

3,140 

Continuing 

Continuing 

F43-451 

Survivability /Habitability /Haaage  Control 

3,937 

3,000 

3,212 

4,300 

Continuing 

Continuing 

F4J-452 

Acoustic  Silencing 

3,282 

6,660 

9,700 

8,100 

Continuing 

Continuing 

F43-453 

Surface  Ship  Magnetic  Si lancing 

300 

880 

1,100 

0 

Continuing 

Continuing 

F43-454 

Ship  Elect roaagnatlc  Coapatlbillty 

1.000 

1,238 

1,275 

1,365 

Continuing 

Continuing 

F43-455 

Marina  Corps  Surface  Mobility 

2,497 

3,308 

4,124 

4,760 

Continuing 

Continuing 

I.  <U)  OTTO  FT  USA  APFtOfglATlOMS  FUNDS)  Kona. 

F.  (U)  kg LA TIP  ACTIVITIES 

*  tala  tad  work  ia  being  tponoorad  by  tha  Maritime  Adninlatratlon,  Argoona  Rational  Laboratory,  U.S,  Coast  Guard.  U.S.  Amy  Tank 
and  Automotive  Coaaand,  Onltad  Klngdoa,  Canada,  and  atlaetad  North  Atlantic  Traaty  Organisation  (NATO)  countries  through 
Intavnatlonsl  Exchange  Agraanants 

*  Work  In  this  alaaant  has  provided  tha  technical  foundation  for  nany  advanced  and  engineering  development  prograa  aleaants/ 
projects  euch  eat 

455088  -  Ship  Fropuleloa  Systaas  (Advanced) 

-  USSM  -  UM  Subsystem  Technology  Frograa 

-  (HIM  -  Shipboard  haaage  Control 

-  639691  -  S8N  Coat  Induction 

-  435318  -  NT-130  Steel 

-  U22M  -  TPIUOrr  Prograa 

-  633338  -  Surface  ASH 

-  635S9N  -  000-31  Prograa 

-  635418  -  Advanced  Suhaarlna  Control  Frograa  (ASCOF) 

-  6350 28  -  (Una  Seeaplag/lhmtlng 

-  635628  -  Submarine  Tactical  Harfara  Systaas  (Advanced) 

-  635738  -  Klectrlc  Drive 

-  635448  -  Ship  Develop  sunt  (Advanced)  \ 

-  633138  -  Shipboard  Systaas  Coaponent  Development 

-  637148  -  Navy  loergy  Prograa 


Prograa  Ele— nt!  62SA3N  Titles  Ships,  Sub— rlnes,  and  lasts  Tschnolcgy 

C.  (U)  «OEk  PEEFOEHED  »T 

'  IN -HOUSE  -  David  U.  Taylor  Naval  Ship  Naaaarch  and  Develop— nt  Center,  lethesda  and  Annapolis,  HD;  Naval  Saa  Syataaa 

Co— and,  Washington,  DC;  Naval  Civil  Englnesrlng  Laboratory,  Port  Huana— ,  CA;  Naval  Octan  Syataaa  Cantor,  San  Dlago,  CA; 
Naval  Naaaarch  Laboratory,  Washington,  DC;  Naval  Saa  Syita—  Cn— rod  Datachaent,  Norfolk,  VA;  Naval  Ship  Syata—  Englnaarlng 
Station,  Phlladalphla,  PA;  Naval  Surface  Waapona  Cantor,  White  Or.k,  HD;  Naval  Underwater  Syata—  Center,  Newport,  Nl;  Naval 
Weapons  Canter,  China  Lake,  CA;  Naval  Air  Devalop— nt  Canter,  Uaraineter,  PA 

*  INDUSTRIAL  -  Rath  Iron  Works,  Seth,  NS;  Battalia  Ncuorlal  Institute,  Coluabus,  OH;  Boeing  Aircraft  Corporation,  Seattle,  HA; 

Git) be  A  Co*,  Arlington,  VA;  Chandler  Evans,  Chicago,  IL;  Chicago  Pnau— tics,  Chicago,  IL;  Das— tics,  Strte  College,  PA; 

Electric  Boat,  Croton,  CT;  General  Electric  Conpany,  Schenectady,  NT;  Could,  Inc,,  St,  Paul,  NN;  Gru— a n  Aircraft,  Bethpaga, 
NT;  Ingalls  Shipbuilding,  Pascagoula,  HS;  Johns  Hopkins  Unlvaralty/Appllad  Physics  Laboratory,  Baltl— re,  HO;  H.  Rosenblatt 
and  Sons,  New  Turk,  NT  and  Arlington,  VA;  MeDonnell-Douglas,  Huntington  Beach,  CA;  Hechanlcal  Technology,  Inc.,  Schenectady, 
NT;  ONI,  Inc.,  Silver  Spring,  W;  Southwest  Naaaarch  Institute,  San  Antonio,  Tt;  Hydronautlcs,  Inc.,  Laurel,  HD 

*  ACADSHIC  -  Arisons  State  University,  Tucson,  AZ;  Duke  University,  Durhaa,  NC;  Massachusetts  Institute  of  Technology, 

Caabrldge,  HA;  Pennsylvania  State  University,  State  Collage,  PA;  Stevens  Institute  of  Technology,  .Hoboken,  NJ;  Syracuse 

University,  Syracuse ,  NT;  University  of  Illinois,  Urbane,  IL;  U.S.  Naval  Acadeey,  Annapolis,  HD;  Nava'  Postgraduate  School, 
Monterey,  CA;  Hebb  Institute,  Glen  Cove,  NT;  Virginia  Polytechnic  Institute,  Blacksburg,  VA 

H.  (u)  PROJECTS  LESS  THAN  $10  MILLION  IN  PT  USA 

1.  (U)  Project  VO-333.  Countermine  Syatu— /Aa  Dloua/Llght  Ansored  Vehicle! 

*  A  new  start  In  FT  1981  to  fund  a  portion  of  a  special  focus  effort  Initiated  In  *34-393,  USMC  Land  Mine  Counter— aaures 
to  address  Marine  Corps  vehicle  technology  require— nts  In  counters!—  warfare 

a.  (U)  PT  1982  Prograa I  Not  applicable 

b.  (U)  PT  1983  Program  Not  applicable 

c.  (U)  PT  1981  Planned  Pr-jgr— » 

(1>  Investigate  various  blast  resistant  technology  concepts  developed  by  the  Arny  during  the  1970’s  for  application  to  a 
light  ar— red  anphlMous  vehicle 

(2)  Identify  aunt  proalslng  blast  resistant  technology  concepts  for  Incorporation  Into  a  feasibility  dsaonstrator 

d.  (U)  Prograa  to  Co— letloni  This  project  should  coapleta  In  PT  1988 

2.  (U)  Project  P13-A11,  Concept  Assess— nt  of  Platforms  and  Syataaa ; 

*  This  project  Is  directed  to— rd  the  Identification,  evaluation,  and  verification  of  new  vehicle  technology  concepts  for 
— val  plat  for—  In  tar—  oft  det  training  the  lapect  of  e— rglag  technologies  on  existing  ships  and  near  tera  ship 
designs;  reducing  coats  and  wanning  fur  future  ships;  Integrating  coabat  syata—  with  the  ship  platfora;  potential 
contribution  of  laprovad  or  now  capabllltlas  of  mw  ahlp/vahlcla  concents  to  the  float 

*  This  project  la  directed  to— rd  evaluating  now  platfutv.  and  syata—  concepts  tn  tar—  of  elngle  unit,  teak  fores,  and 
battla  group  capability  laprova— nt  to  counter  p resect  and  projectad  thrsata  tn  all  —  rfare  class 

'  ! 

a.  (U)  PT  1982  Prograa: 

(O  Conplotad  capability  aaaeaa— nt  of  a  carrier  battle  group  end  Identified  eystea  deficiencies  end  technology 
shortfalls  I 


f 


PCOgCM  Element!  tWW 


Title  Ship*.  iiitnHim.  wj  Eoate  Technology 


(2)  CoittUCtl  M3  Initiatives  with  alaalon  Mtb  and  developed  auiurti  for  determining  prioritise 

(1)  Completed  Initial  version  of  technology  Impact  aaataawant  tool  (USIt)  —  ASSET  will  eventually  Incorporate  all  Major 
technologist  developed  In  tha  propran  element  and  nnalyaa  thalr  affects  on  ahtp  eharactarlatlca  auch  ia  alt*,  coat, 
wanning  and  powering 

(4)  Coaplatad  an  Interim  coat  evaluation  tool  for  evaluating  lapact  of'  naw  technology  on  acquisition  and  Ufa  cycle  coat 
of  ahlpa 

(5)  Coaplatad  nodal  toot*  of  aurfaca  aftact  catamaran  Hull,  confirming  performance  pradtetlona  Indicating  potential  for  a 
301  tnrraaaa  in  maxima  apaad  over  TfG-7  whan  configured  for  the  eaae  alaalon 

(6)  Katabllahad  ability  to  nodal  aultl-threat  angagaaanta  for  antl-alr  warfare  point  datanaaa,  greatly  lncraaclng 
capability  for  reallatlc  evaluation  of  ahlpa*  coabet  capabllttlaa  and  daflcianclaa  In  thl*  environment 

(7)  Evaluated  and  reported  tha  potential  of  robotic*  to  raduca  coat  In  thro*  area*  of  ahtp  conatructton  and  maintenance 

b.  (U)  ft  IH1  Program! 

(1)  tatabllah  data  baa*  and  planning  for  analytical  tool*  to  aaaasa  the  potential  for  ahlp  aannlng  reduction  through 
emerging  technology  and  change*  In  ahlp  arranganaac*  and  oparatlonal  doctrine 

(2)  Aseeaa  potential  of  advancad  vahlcla  and  propulalon  ayatem  option  to  reduce  acgulaltlon  coats 

(3)  Develop  aultl-threat  combat  capability  aaooaament  methods  to  pernlt  optima*  combat  ayataa  daelgn  and  Integration  of 
combat  ayataa  requirements  with  platform  capabllltlo* 

(4)  Apply  cu*t  mode la  to  ldtntlfy  coat  driver*  and  coat  reduction  potential  of  emerging  technologies 

(5)  Develop  analytical  tool*  to  aaaena  combat  capability  effect*  of  degraded  notarial  condition*,  navigation  ayataa 
arrora,  and  syatem  aaturatlon 

(4)  A****s  technology  ahorttalls  of  aurfac*  action  group*  baaed  on  updated  throat*,  operational  situation*,  and 

technology  protections 

(7)  Extend  and  verify  analytical  tool*  for  assessment  of  potential  lapact  of  emerging  technologic*  on  ship  walght,  *laa, 
coat,  and  operational  effactlvanaaa  * 

«.  <U>  ft  1S84  Planned  Program: 

(1)  fetfotv  quantitative  analyela  of  potential  coat  reduction  aaaaure* 

(2)  Develop  end  apply  analytical  tool*  to  assess  the  potential  for  *htp  aannlng  reduction  through  the  application  of 
aaerglng  technologic*  and  changae  In  ahlp  arrangamant*  and  operational  doctrine 

(!)  Continue  evaluation  of  Integrated  aachloary,  advancad  propulaore,  and  contrarotation  for  potential  coat  reductions 

(4)  A**e»a  technology  shortfalls  of  amphlbloue  assault  groups  based  on  updated  thiaats,  operational  situation*,  and 

technology  prejoctlons 

(5)  Update  and  apply  technology  lapact  aasoaaeant  tools  to  establish  development  priorities  for  highest  pay-off 

technologies 

(6)  Integrate  technology  output  fro*  other  subprojects  to  develop  naw  vahlcla  alternatives  for  tha  year  2000  and  beyond 

(7)  Provide  overall  evaluation  of  tha  aurfac*  *ff*.-t  catamaran  concept  leading  to  decision  on  future  development 

(8)  Determine  technical  feasibility,  mission  application,  and  coat  reduction  potential  of  naw  surface  and  subemrtna 
vahlcla  concepts 

(9)  Develop  ship  notion  medal  combining  reaponsa*  to  aaa  and  eanauvarlng  to  evaluate  lapact  on  combat  system  performance 

(10)  Define  error  analysis  requirements  to  laprove  Intership  fir*  control  designation 

d.  (U)  hrugraa  to  Completion!  This  la  a  continuing  prograa. 

(II)  Project  743-421,  fluid  Dynamic*! 

I 

*  Tha  objective*  of  this  project  ar*  to  laprove  the  se sleeping,  maneuverability,  and  propulsive  efficiency  of  surface  ship* 

In  order  lo  enhance  operational  effectiveness.  Increase  fuel  conservation  and  reduce  ship  operating  cost* 
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Tit  la  i  Shlpe,  Submarines,  and  boats  Tacjwolog 

*  Tha  project  la  alao  directed  to  laproving  tha  military  effectiveness  of  submarines  through  Improved  raalatanca, 
propulalon,  stability,  and  control 

*  Othar  objectives  lncloda  davalopaant  of  hydrodynamic  daalga  capability  for  advancad  hull  forms  offering  attractive 
eltenutl.ee  to  conventional  holla,  and  davalopaant  of  new  atom  foraa  to  enhance  advanced  electric  propulalon  systems 

a.  (U)  n  mi  Program! 

(1)  Identified  imrfaca  ahlp  hull  foraa  having  potential  for  algnlflcant  fuel  eavlnga  over  currant  combatant  daalgna 
(1)  Provided  daalga  aathoda  for  advancad  propulalon  and  laprovad  daalgna  tor  auhaarina  control  and  powering 
(!)  Provided  analpale  techniques  for  euparlor  aeakaaplng  and  aanauvarlng  performance,  with  raaultant  laprovad  ahlp  and 
weapona  af factlvanaaa 

(4)  gatahllah  fundamental  hydrodynamic  characteristics  and  daalga  aathoda  for  advanced  vahlclaa 

())  Developed  numerical  f  ”  prediction  techniques  having  potantlal.  If  cooftrmad,  for  groatlp  laprovad 

propeller  performance  I"  ^ 

(6)  Developed  prograa  to  determine  rudder  alia  nod  location  for  Win  ahlpa  for  optimum  powarlng,  eaekeaptng,  and  control 

(7)  Provided  method  to  Improve  prediction  of  auhaarina  propeller  MM  to  avoid  potantlal  turblna  blade  rate  probleaa 
(•)  Developed  Instruemntstion  to  collect  chip  motion  Information  toward  hotter  aeakaaplng  criteria  end  perforaanen 

b.  (U)  PT  1M1  Program! 

(1)  tnvastlgata  techniques  and  daelgne  to  leprove  safety  and  at ability  of  aubmarlna  action  oparatlona 

(2)  Develop  hall  and  appendage  daalgna  having  lower  reelatance  and  aupnrior  aeakaaplng  for  greater  (peed,  fuel  economy, 
and  personnel  and  weapons  performance 

(!)  deduce  design  coots  through  development  and  application  of  improved  predictive  aathoda  fot  hydrodynaatc  performance 

(4)  Correlate'  ^experiments  with  theory  promising  Improved  performance  ~  j 

(5)  Validate  hul 1 -propul aor  vibration  excitation  theory  to  reduce  vibration  and  notes  probleaa  and  promote  propulalon 
arrangements  of  higher  efficiency 

(6)  gvalaate  baa ring -in- rudder -post  propeller  shaft  design  having  potential  for  1 12  lncroaan  la  propulsion  efficiency 

(7)  Identify  and  asanas  technology  Innovations  of  foreign  submarines  for  potential  adoption  to  II.S.  doclgns 

(#)  leprove  low  epmod  wanauvorlog  characteristics  of  Min  ship*  and  other  advanced  and  convent  1  omul  hulls  requiring  a 
high  degrna  of  station-keeping,  course-keeping,  or  tight  maneuvoroblllty 

(9)  Investigate  contrarotation  end  other  aeons  to  lncroeao  speed  and  propulsive  efficiency  of  SWATH  ships 

c.  (li)  n  19*4  Planned  Program 

(1)  Coapioto  evaluatloo  of  high-off lclency  bear log-in-rudder-post  propulsion  concept 

(2)  Coapioto  development  of  daslgn  procedures  to  minimi  an  propulaor-lnducnd  hull  vibration 

(2)  Continue  development  of  technology  for  Improved  prediction  of  surface  ship  and  submarine  resistance 

(4)  Develop  hull  forms  having  superior  seakeeplng  and  ntneuverlng  characteristics 

(2)  Conpleta  design  asthoda  for  control,  aeakaaplng,  resistance,  and  pouarlng  of  SWAIN  ships 

(4)  Verity  the  design  theory  of  contrarotating  propellers  far  potential  major  gains  In  propulsion  efficiency 

(7)  Develop  technology  for  laprovad  stability,  control,!  J 

(D)  Complete  experimental  evaluation  of  optimum  rotletenco/eeekoeplng  hull 

(9)  Complete  evaluation  of  a  rudder  roll  stabilisation  syatea  for  surface  ships 

(10)  Combine  resistance  factors  Into  seakaeplug  performance  measure  of  merit 

(11)  Define  meapon  degradation  dot  to  notion  In  a  seaway  and  investigate  benefits  of  roll  stabilisation  and  superior 

seakeeplng  hulls  " 

(12) 1  J 

(12)  Conduct  submarine  experiments  to  verify  methods  to  Improve  control  during  astern  operations 


(L«  - 
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Shlpa.  Submar tnea,  and  loate  Tichnology 

d.  (U)  Program  to  Completion!  Thle  la  a  continuing  prograa. 

A.  (U)  Project  H3-111,  VaKlcla  Structureei 

*  Objective*  of  thla  projoct  lncluda  <*evelopaant  and  feasibility  demonstration  of  no*  concapta  of  autfaca  ahtp  and 

aubewrlne  atructuraa,  uaa  of  now  atructural  aatarlala,  and  new  and  aora  accurata  analytical  procadurta  for  the  daatgn  of 
holla,  foundatlona,  auparatnicturaa,  and  appendages 

*  A  apodal  affort  of  tha  projoct  la  to  develop  tha  technology  for  iiu  of  titanium  In  aohaarlna  holla  —  Titanium  hulla 

would  pa  ml t  daapar  diving,  faatar  aubaarlnaa  having  loo  aagnottc  algnatoraa  —  However,  tit an ton  ralaaa  aotw  unique 

concoma,  auch  aa  tha  potantlal  of  craap  collapaa,  and  haa  extremely  high  fabrication  coata  —  Technology  to  addraaa 
tha  an  problems  mat  be  developed 

*  Special  thruata  for  aurface  ahlpa  Include  reduced  ualght  of  topaldo  atructuraa  and  concapta  to  occoaaaodate  (ha 

Introduction  of  advanced  electric  propulalan  nachlnery 

*  Emphasis  la  on  reduced  coat  of  conatructlon  and  aalntananca  and  loproved  performance  (apaad,  payload,  range,  depth,  and 
reliability) 

a.  (0)  PT  1W  Pro  tree  i 

<»>r 

(2)  Identified  a  deckhouse  concept  and  lntegratad  atructural  ayatan  haring  potential  for  reduced  ualght  of  aurface  ahlp 
auperat ructurea 

(J)  Developed  daelgh  proceduraa  for  aatlayaaaatrls  aubmarlne  hnlla  offering  potantlal  for  nor*  efficient  deelgna,  reduced 
coata,  and  better  voluaa  utlllaatlon 

(4)  Developed  analytical  capability  to  predict  atructural  raaponaa  of  aurface  ahlpa  in  a  reallatlc  aeauay 

(5)  Denonet  rated  feaalblllty  of  new  aatarlala  and  fabrication  unthoda  for  reduced  coat  of  hyJrofoit  atrut/foll  ayatena 

(6)  Developed  approachea  for  reduced  local  reinforcement  of  aubmarlne  atructuraa,  for  reduced  fabrication  coata,  and 
Improved  apace  utlllaatlon 

(7)  Confirmed  that  aaall  rigid  vinyl  hull  fabrication  msdale  can  adequately  repreeent  coup leu  aubmarlne  hu) la,  permitting 
tha  aanaaament  of  affecta  of  Internal  aubmarlne  atructuraa  on  preaeure  hull  etreagth  without  coatly  conatructlon  and 

tenting  of  natal  uodela 

(8)  Completed  life-cycle  evaluation  ut  large  ecale  aluminum  ahlp  nodal  to  eatabllah  daaign,  fabrication,  inapectlon,  and 
maintenance  proceduraa  for  naval  aluminum  ahlp  atructuraa 

(9)  Aaaeaaed  analytical  arthode  for  predicting  dlatottlona  and  reeldual  etreeaea  In  titanium  atructuraa 

(10)  Procured  material  for  fabrication  of  tltanlua  loe lactic  general  lnatabtllty  nod* la 

b.  (d)  PT  1981  Program 

(1)  Aaanaa  feaalblllty  of  alternate  aubmarlne  preaaure  hull  aatarlala 

(2)  Simplify  atructural  deal go,  fabrication,  and  Inapectlon  mathoda 
(!)  laveatlgata  aathuda  of  reducing  fabrication  coata  of  titanium  hull* 

(4)  Katablfah  critical  atructural  loadn  and  daaign  proceduraa  for  baarlng-ln-ruddor-pomt  propulaor  concept 
(9)  Evaluate  alternative  concapte  for  llgbtuelght  aurface  ahlp  topaldo  atructure 

(8)  Seduce  daaign  coata  through  development  and  application  of  Improved  prediction  mathoda  for  atructural  performance 

(7)  Develop  atructuraa  technology  In  eupport  at  advanced  electric  propulalon  nachlnery 

(8)  Develop  technology  to  lop rove  tha  performance  of  high  etrength  ateel  aubmarlne  proaauru  hulla  and  minimise  coat  of 

conatructlon,  nurvolllanco,  and  repair  ' 

(9)  Improve  aubwirlna  hull  atrength  and  failure  mode  calculation  methude 

(10)  Initiate  conatructlon  of  titanium  module  to  Invaatlgate  creep  collapee  charactertatlca 

(3' 
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(11)  Evaluate  craap-f atlgue  per  f orxince  of  elaple  titanium  structural  elements 

(12)  Complaca  taata  of  titanium  fraae-to-shall  joints  to  evaluate  structural  Integrity  characteristic* 

(13)  Complete  development  of  new  hull  opening  reinforcement  designs  for  reduced  construction  coats 

(Id)  Demonstrate  structural  adequacy  of  lightweight  composite  materials  for  submarine  foundations,  bow  planes,  and  ha 
fairings 

c.  (U)  Pt  1984  Planned  Program: 

(1)  Update  evaluation  of  Soviet  surface  ship  structures  technology 

(2)  Develop  candidate  structural  geometry  options  for  a  cost-effective  glass-reinforced  plai.'tlc,  non-magnetic 
warfare  ship 

(3)  Evaluate  Impact  on  cost  of  Improved  plating  effectiveness  criteria  for  grillage  structures 

(4)  Initiate  fatigue  testing  of  alternate  structural  details  that  ars  leas  costly  to  Install 
(3)  Evaluate  advanced  deckhouse  concept  for  strength.  Integrity,  produdblllty ,  end  coat 

(6)  Pabrlcate  and  teat  representative  lightweight  v*nela  and  joint  details  for  topside  structures 

(7)  Validate  collapse  prediction  methods  for  conplea  submarine  hull  structures  offering  potential  for  substantial  a 
reduction 

(E)  Complete  atren&th-walght-cost  trade-off  analyses  for  composite  non-pregsure  hull  concepte 

(v>r 

(10)  Complete  prediction  method  for  hull  collapse  due  to  local  Imperfection^  to  reduce  deelgn  coneervetlon 

(11)  Initiate  development  of  titanium  weld  acceptance  criteria 

(12)  Complex  creep  collapse  teats  of  titanium  models  end  evaluate  production  accuracy  of  exleting  analytical  procedu 

(13)  Initiate  procurement  of  titanium  models  In  two  slsss  to  determine  creep  collapse  scaling  lews 

(14)  Hodlfy  misting  procedures  to  Include  creep  effects  In  titanium  on  prediction  for  crack  Initiation 

(15)  Develop  requirements  of  high  pressure  test  facility  for  titanium  hulls 

(16)  The  Increase  In  funding  from  fT  1983  to  Pt  1984  is  due  to  continuation  of  the  special  technology  program  for  tit 

submarine  structures;  initiation  of  a  new  special  technology  program  In  composites  for  navsl  applications; 
continuation  of  an  unnamed  prograa  requiring  special  access 

d.  (U)  Program  to  Completion!  This  la  a  continuing  program, 

5.  (U)  Project  P43-431,  Electrical  Energy  Conversion  and  Distribution! 

*  Objectives  era  to  laprovs  electric  power  generation,  storage,  and  distribution  systems  for  reduced  weight,  1 
efficiency  and  greater  reliability  and  survivability,  and  to  establish  the  technology  base  for  and  demonstrate 
feasibility  of  advanced  electric  propulsion  systems  having  potential  for  major  advances  In  surface  ship  else, 
speed,  end  fuel  sevlnga  for  the  earns  combat  capability 

*  Additional  objectives  ere  to  develop  the  technologies  of  contrarotating  electric  machinery,  propulsion-derived 
service  power  and  advanced  auxiliary  electrical  subsystems,  and  to  laprovs  machinery  Instrumentation,  monitoring, 
control  systaas  In  order  to  reduce  ship  construction,  manning,  malntsnanca,  and  operating  coats 

*  Eeaulte  from  Easy  evaluation  of  3,000  horeepower  machinery  syetems  end  supporting  technology  developments  In  the  adi 
electric  propulsion  prograa  vill  be  used  to  evlect  the  optimum  systaa  concept  for  transition  to  advanced  developaei 
full-alts  system  development  and  demonstration 

a,  (U)  PT  19E'-  Program! 

(1)  Si'cceeetully  tested  a  3,000  hors,  'we;  single  theft  electric  drive  system  consisting  of  a  rectified  attenuator 
superconducting  motor,  controls,  nv.tch-gear,  and  cryogenic  refrigeration  system  in  automatic  mode 

(2)  Received  and  set'up  second  rect‘  ,ed  alternator,  switch-gear,  and  twin  shaft  control  system  for  testing 
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(3)  Computed  Initial  performance  testing  of  AlReeearch  3,000  horsepower  superconducting  motor 

(4)  Assembled  a.td  prepared  for  teatlng  a  30,j00  aepere  coaxial  awltch,  braking  reslater,  and  controller 

(5)  Performed  testa  on  a  ecrew-type  hellue  coepreasor,  an  advanced  design  hellue  llqulfler,  and  a  shock  resistant 
counterflow  heat  exchanger  for  cryogenic  refrigeration 

(6)  Identified  alternative  system  concepts  and  technical  approaches  for  the  development  of  propulsion-derived  ship's 
electrical  power,  and  selected  system  for  model  development 

(7)  Established  technical  feasibility  of  an  advanced  design  tank  level  Indicator 

(8)  Continued  testing  of  liquid  metal  current  collection  for  advanced  electric  machinery 

(*)  Conducted  stability  and  rapid  cooldown  testa  on  various  types  of  superconducting  magnets 

b.  (0)  FT  1983  Program; 

(1)  Recommend  advanced  electric  machinery  design  concepts  for  full-scale  construction 

(2)  Complete  construction,  factory  taat,  and  laboratory  evaluation  of  second  single-shaft  G.E,  superconductive  motor 

system 

(3)  Complete  similar  Installation  and  teat  of  Uaatlnghouse  3,000  horsepower  single  shaft  segmented  magnet  system 

(4)  Select  equipment  design  concepts  for  full-scale  construction  beginning  In  1983 

(3)  Develop  solder-alloy  liquid  mstal  currant  collector  and  evaluate  performance  In  testing 

(6)  Fabricate  and  evaluate  cryogenic-helium  temperature  cooldown  characteristics  of  3S-lnch  diameter  composite  coll  with 
copper  conductors 

(7)  Transition  component  technology  development  for  full-scale  magnet  systems  with  nloblum-tlcanlum  superconductive  wire 
to  advanced  development;  aame  for  full-scale  coaxial  transmission  lines  and  cryogenic  refrigeration  system*  with  oil- 
flooded  compressor 

(8)  Evaluate  feasibility  of  high-pressure  hlgh-ef flclencr  compact  helium  refrigerator  and  diaphragm-type  oil-free 
coapresaor 

(9)  Complete  concept  development  of  a  full-scale  propulsion-derived  ship  service  power  system 

(10)  Complete  analytical  model  and  experlnsntal  calibration  of  variable  speed  constant  frequency  generator  system 

(11)  Determine  feasibility  of  DC  electric  power  generation  and  distribution  systems 

(12)  Complete  concept  development  of  an  uninterruptible  power  supply  system 

e.  (U)  FT  1984  Planned  Program: 

(1)  Complete  Initial  twin-shaft  performance  evaluation  of  Meetinghouse  segmented  magnet  3,000  horsepower  generator  nnd 
motor 

(2)  Test  and  evaluate  performance  of  3,000  horsepower  G.E,  acyclic  generator  in  normal  mode 

(3)  Complete  first  3,000  horsepower  systea  demonstration  aboard  test  craft 

(4)  Complete  testing  and  evaluation  of  all  presently  contracted  segmented  magnet  and  superconducting  machinery  In  as- 
built  configurations 

(3)  Complete  testa  of  superconductive  acyclic  motor  take-home  capability 
(8)  Develop  liquid  metal  fiber  brush  design  current  collector 

(7)  Complete  voider  alloys  compatibility  evaluations 

(8)  Procure,  test,  and  dafina  electrical  and  mechanical  characteristics  of  stabilised  nlobiue-tltsnlum  superconducting 
ulre 

(9)  Complete  feasibility  analysis  of  active  superconductive  shielding  for  large  motors 

(10)  Complete  evaluation  of  high  performance  superconducting  materials 

(It)  Teat  and  evaluate  high  pressure  helium  llqulfler 

(12)  Teat  and  evaluate  helium  refrigeration  system  performance  with  oil-free  coapreetot 
d.  (U)  Program  to  Compretlon;  This  la  a  continuing  program. 


6.  (U)  Project  HMMj  Propulslon/Enxlnss/Tutblnas/Ealatsd  Technology! 

*  This  project  to  directed  toward  development  of  new  concept*  In  eeln  propulsion  machinery  which  wl’.l  extend  the  endurance, 
quietness,  end  reliability  of  ehlpa  end  submarine*  while  reducing  coat  end  aenpower  require oent* 

*  Surface  ehlp  coat  reduction  la  sought  through  weate  hoat  recovery  froe  gaa  turbine*  and  development  of  technology  for  10- 
year  life  systems 

*  Submarine  perlorwence  improvement  Involve*  technology  for  gristly  Incrvatod  eteew  plant  thermal  efficiency,  reduced 
machinery  weight  and  alxn,  and  deeper  depth  operation 

*  Surface  ehlp  performance  Improvement  include a  highly  flexible  and  tellable  propuleloe  t ranael Ion  concepts 
(U)  rt  1982  Program: 

(1)  Completed  cycle  calculations  and  regenerator  evaluation*  for  a  high-efflclency  20,000  horsepower  Inter cooled, 
regenerated  gee  turbine  engine 

(2)  Initiated  development  of  e  dynamic  model  cf  an  lntarcooled,  regenerated  cruise  pea  turbine 

(3)  Identified  critical  level*  of  cohalt,  nickel,  manganese,  and  sine  fot  reduced  corrosion  of  gas  turbine  blades 

(4)  Analysed  vertical  and  horlxontal  tube  condensers  fot  a  minimum  weight  and  volume  aaavatar  ryetem  for  submarines 
(3)  Conducted  testa  of  augmented  heat  transfer  tubas  for  *  titanium  condenser 

(6)  Awarded  contract  to  determine  critical  nossle  performance  characteristics  of  a  high- efficiency  two-pheae  engine  for 
submarine  propulsion 

(7)  Completed  laboratory  evaluations  of  composite  shaft*  and  concept*  of  couplings  for  a  lightweight  shafting  system 

(8)  Demonstrated  operation  of  e  composite  shaft  In  a  patrol  craft  (TP) 

(9)  Completed  Investigations  of  bending  pad  thrust  bearing  and  contracted  to  develop  advanced  eliding  end  roller  bearing 
designs  for  deep  submergence  application 

(10)  Identified  preliminary  exploslvlty  Halt*  for  bollar  explosion  prevention 

b.  (U)  FT  1983  Program: 

(1)  Initiate  manufacturer**  assessments  of  lotarcoolad,  regenerated  gs*  turbines 

(2)  Collate  engine  dynamic  performance  assessment  through  simulations 

(3)  Provide  technology  to  support  coating  modifications  for  longer-llfs  gss  turbines  blsdos 

(4)  Complete  Investigation  of  hot  corrosion  affects  of  yttvlum,  magnesium,  and  silicon  In  gas  turbine  blade s 
(3)  Initiate  analysis  of  Improved  transient  response  characteristics  of  an  advanced  diesel  generator 

(6)  Analyse  main  sea  water  ayetem  for  high-performance  submarine  machinery 

(7)  Complete  performance  evaluation  of  two-phase  engine  nosslee  and  determine  feasibility  of  the  concept 

(8)  Develop  technology  and  reliable  date  for  reliable  design  of  compact,  lightweight  gears 

(9)  Initiate  repair  end  condition  monitoring  assessment  of  lightweight  composite  shafting 

(10)  Conclude  shipboard  demonstration  and  plans  for  transition  of  conposlte  shafting  technology  to  Advanced  Development 

(11)  Evaluate  end  determine  additional  propulsion  alternatives  and  promising  arses  of  Investigation 

(12)  Complete  determination  of  boiler  explosion  limits  and  provide  prevention  guidance  to  the  fleet 


c.  (U)  PI  1984  Planned  Program 

(1)  Complete  emnuf acturere *  aaseaeaanta  of  regenerated  gee  turbines 

(2)  Perform  fouling  teste  on  a  test  model  regenerator  In  an  existing  gee  turbine 

(3)  Conduct  evaluations  of  the  adequacy  of  component  technology  to  support  regenerated  gee  turbines 

(4)  Determine  feasibility  and  cost  effectiveness  of  regenerated  engines 

(3)  Determine  need  for  end  initiate  development  of  boiler  explosion  monitoring  and  warning  devices  or  system* 
(6)  Contract  for  critical  components  demonstration  of  advanced,  hlgh-efflclency  ship  service  generator  engine 


*  Objistlm  in  to  dinlof  technology  and  fonnlblllty  nod* In  for  auxiliary  anchlnnry  and  synteaa  having  lower  life  cycle 
costs,  lower  wanning  and  aalntanance  raqui ronanta ,  reduced  weight  and  apace,  higher  efficiency  and  reliability,  longer 
life  and  extended  overhaul  intervale 

*  Approachea  include  alnpllf led  daelgn  concept a,  uan  of  new  high-strength  eat urlala,  and  nodular  conetructlon 

*  Additional  objectlvea  are  to  enhance  auhaarlne  coabat  capability  through  lap roved  life  aupport  ayatsna  (_ 

*  Specific  goala  include  50  percent  lncreaea  in  reliability,  13  percent  reduction  in  aalntanance,  and  50  percent  reduction 
in  apace  and  weight 

a.  (U)  Ft  1582  Program 

(1)  Coexisted  feaelblllty  evaluation  of  laproved  ahaft  aeal  for  deep  diving  auhaarlne  application 

(2)  Coaplated  technology  development  for  s  highly  rellablo,  lightweight  fuel  oil  piagi 

(3)  Coaplotod  technology  devolopnent  for  a  lightweight  fuel  oil  purifier 

(A)  Qoapleted  technology  dovelopaent  of  water-lubricated  bearing  for  e  alapllfled,  reduced  elaa  air  roapreaaor 

(3)1  _ 

(6)  Selected  candldata  taat  baarlnga  and  lubrlcantt  for  feaalblltty  teat  of  long-life  deute rated  lubrlcunt  bearinga 

m  J 

(8) 1  «  j 

(9)  Conpletad  taeta  of  ee If -lubricated  baarlnga  for  aubaarlae  torpedo  tuba  door,  to  laprove  reliability 

b.  (Uj  FT  1983  Program 

(1)  Continue  davalopaant  and  taat  of  weter-lubrlcate.'  baarlnga  ami  rotora  for  a  lightweight,  reliable  high  preeeure  air 
conproaaor 

(2)  Coaplete  corroalon  and  atreav  toata  for  high  preeuure  single-scree  aaavatnr  puap  for  aubnarloea 
-  (3)  Coaplete  technology  demonstration  of  a  hlgh-af flclancy  variable  breadth  Inpoller  puap 

(*)  J 

(5)  Teat  and  evaluate  potential  of  a  coupllant  aaal  to  extend  life  of  auhaarlne  ahaft  aaala 

(8)  Initiate  experiments  on  tingle  ring  anal  for  potential  uee  in  submarine  shaft  aaala 

(7) '  “ 

(81 

(9)  Farfora  accalaratod  bearing  Ufa  tests  with  deutaratad  lubricants 

(10)  Initiate  analysis  of  closed-cycle  vaporisation  cooling  (heat  pipe)  eystea  for  auhaarlne 

c.  (U)  FT  198A  Planned  Prcgraa’. 


(1)  Coaplata  laboratory  evaluation  of  rolling  eleaent  thrust  bearings  and  rotor  aatorlale  for  high  pressure  air 
coapraasor 

(2)  Coaplata  technology  demonstration  of  single-screw  Ugh  pressure  neavatsr  puap  for  submarines 
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(3)  Initiate  technology  development  for  lightweight  •Ingle-ecree  high  pretuire  oil  puap 

(5)  Complete  evaluation  of  a  tingle  ring,  coapliunt  eubnarlne  shaft  uaal,  using  fresh  water  for  leng-ltfn 

(6)  Proof  taat  selected  bearings  with  dauterated  lubricants  to  confine  long-life  performance 

(7)  Initiate  feasibility  modal  fabrication  of  t  conceptual  hast  pipe  cooling  system 

(S)  Select  most  promising  hull  penetration  end  distribution,  concept!  for  development  of  advanced  see  enter  eynteme 
(9)  Investigate  technology  and  concepts  for  lap roved  weapons  handling  system 

uo»:  ^ 

d.  (U)  Program  to  Completion!  This  ta  a  continuing  program. 

8.  (U)  Project  MHMj  Propul aor  Technology t 

*  This  project  combines  and  focuses  efforts  related  to  the  development  of  submarine  end  surface  ehlp  propulaore  that  were 
formerly  carried  on  in  four  separata  projects!  F43-421  (Fluid  Dynamics),  F4J-422  (Vehicle  Structuret),  P43-432 
(Propulsion  Technology),  and  F43-452  (Acoustic  Silencing) 


*.  (V)  It  ) j8f  Program!  Utor.  applicable 

b.  (U)  PT  1983  trow  real 

(1)  Conduct  wde.  tunnel  test*  r" 

(2)  Develop  duelgu  technology  -ind  febrlccte  end  test  pre-ewlrl  propcleore _ 

(3) ' 

(4)  V  rlyee  aid  docuemnt  nubnarln*  hull  responao^ 

(3)  Conduct  ueter  tunnel  teets  of  forward  shew  and  bended  propulsor*' 

(6)  t 

(7)  Confirm  adequacy  of  fabrication  technology  tor  a  savan-bLndad  composite  material  propeller 

(8)  Develop  prediction  of  the  effects  of  reduced  and  varying  aetffreas  on  propeller  blade  deflect  lone 

(9)  Complete  water  tunnol  teate  of  acale  nodal  propellers  for  propulsion,  f" 

c.  (U)  PT  1984  Planned  ?roitamt 

(1)  Fabricate  and  test  a  nra-awlrl  propulsor  for  a  surface  ship 

(2)  Couplets  evaluation  and  confirmation  of  technology  principle*  of  contrarotating  propeller* 

(3)  Begin  development  of  quiet  preduct  propu’ tors  for  surface  ships 

(4)  Investigate  affect*  of  manufacturing  varlatlqpsl 
(3)  Develop  technology  to  mlnlrlxa  bearing  load* 

(6)  Taut  and  evaluate  pra-ewlrl  propulsor'  ** 

(7)  Initiate  development  of  attonuatlv*  advanced  propulsor  concepts 

<8)' . 

(9)  Divtlo^  load  prediction  technology  fot  open,  bonded  and  ducted  compound  ptop^liori 

(10)  Inluatt  proptiltt  tracking  edge  trutMQti^ 

(U)  Conduct  Kill  wdtl  eve tuition  of  Internal  treatment  of  ducted  propeller* 

(12)  Complete  voter  tunnel  laiti  of  acale  nodal  propeller*  > 


(3> 


*  This  project  Improve*  submarine  and  surface  ship  coabet  effectiveness  and  survivability  by  reducing  non-acouatlc 
obeervablee  so  aa  to  thuart  detection  by  hostile  forces  and  targeting  by  weapons,  by  reducing  effacts  of  weapon  hits,  and 
by  Improving  capability  to  service  and  recover  combat  capability  following  daaaga 

*  Technology  Includes  protection  ayatca  and  araor  for  aagaalnea,  superstructure  and  nlealon-aesantlal  spaces  against 
warheads  of  ad  nee,  alsellae  and  torpedoes.  Including predictive  theory  for  hit  probability  and  weapon  effacts;  effects  of 
shock  due  to  weapons  and  measures  to  alleviate  them;, 

^  and  net  hods  to  control  fire  and  damage  resulting  from  weapon  hlta 

a.  (0)  FT  1M1  Program; 

(1)  Developed  means  of  cleaning  up  salt  water  used  In  firefighting 

(2)  Evaluated  applicability  and  fire  retardant  characteristics  of  ceramic-metallic  coatings 
(1)  Determined  methods  of  fire  suppression  by  nltrogan  preaaurisatlon 

(A)  Developed  water  mist  concept  for  fighting  fires 

(S)  Developed  Improved  models  for  predicting  damage  from  various  weapons 


(6)  Developed  procedures  for  aaaeas 

(7)  Investigated  concepts  and  syste 


ant  of  ship  vulnerability  and  for  rapid  selection  of  optimise  protection  features 
a  for  lightweight  protection  of  topeldea  of  naval  ships 


(8)  Investigated  maans  to  improve  resistance  of  submarine  equipment  to  shock  from  underwater  explosions 

<»>r  j 

(10)  Assessed  priorities  and  reduction  goals  for  the  control  of  various  ship  signatures 

(11)  Developed  quantitative  assessment  of  pay-offs  for  various  submarine  hardening  concepts 

(U)  FT  1881  Pros rani 

(1)  Investigate  controlled  environments  aa  fire  sones  and  develop  Integrated  fire  protection  syetea  concept 

(2) ' 

(1)  Validate  radar  croes-sactlon  prediction  aodel  with  actual  ship  survey  date 

<*><  .  J 

(5)  Continue  Investigation  of  new  aaterlals  for  fire  resistance 

(6)  Develop  predictive  models  for  scsllng  fires  using  realistic  small  scale  testing 

(7)  Complete  development  of  technology  for  knockdown  of  smoke  sad  for  fighting  fires 

(8)  Assess  effects  of  oxygen  pertlal  pressure  and  concentration  on  fire  extinguishment  and  explosions 
(8)  Investigate  technology  and  applicability  of  fully  sprlnklerad  ships  for  fire  protection 

(10)  Develop  lap  roved,  coordinated  techniques  for  quick  recovery  from  fire  damage 

(11)  Continue  development  of  ermor  protection  of  angaslnea  against  effects  of  above  water  weapons 

(0)  FT  188A  Manned  Program: 

(1)  Continue  development  of  analytical  aodel  and  physical  s^ale  model  coabloed  techniques  for  calculation  of  ship 
acoustical  signatures 

(2)  Complete  non-acoustlcal  signature  dealgn  guidelines 
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(3)  Cn^ltti  dinlopaint  effort  on  fir*  spread,  sinks,  and  damage  control  procaaa  nodal  to  pradlct  tha  longer  tan 
of facta  o’  weapon  hits  on  ships 

(6)  Continue  development  of  anti -ad sting  additives  for  fuels  and  hydraulic  fluids  to  reduce  the  chance  of  explosion  and 
rapid  apraad  of  fire 

(5)  Complete  armor  systems  to  protect  ships  against  the  specific  affects  of  currant  threat  warhead  hlta 

(6)  Continue  development  of  protection  systems  for  ship  mageslnea  against  both  underwater  and  above  water  delivered 
warheads 

(7)  Continue  development  of  design  tools  and  concepts  for  Improved  dynamic  strength  of  submarine  hulls  against  underwater 
explosion  attack 

(8)  Complete  exploration  of  mora  efficient  and  affective  naans  of  designing  equipment  to  withstand  loadings  from 
underwater  exploelon 


d.  (U)  Program  to  Corns!*  f torn  This  la  a  continuing  program. 


10.  (U)  Project  FA3-432,  Acoustic  Sllanclngi 


*  This  project  Is  directed  toward  the  development  of  hardware  technology  and  analytical  methods  to  reduce  ships'  radiated 
noise  so  as  to  reduce  their  susceptibility  to  detection  and  targeting  by  acoustic  naans 

*  Other  major  objectives  include  reduction  of  ships'  self-noise  Interference  with  their  sonars,  to  Improve  sonar 
performance,  and  reduction  of  ships'  acoustic  target  strength  so  as  to  make  them  lasa  detectable  by  active  sonar  devices 


a.  (U)  Ft  1882  Program 


(1)  Developed  technology  for  predicting' 

(2)  Developed  technology  fori 

<3>r 

<*> 


(3)  Evaluated  vibration  absorber  for  submarine  machinery  structures 

(6)  Developed  optimisation  techniques*^ 

(7)  Determined  effectiveness  of  damaging/ decoupling  trqatment 

(8)  Developed  techniques  for  avoiding*  . 

(9)  Investigated  technology  to  reduce 

(10)  Developed  objectives  forf 


) 


(0)  FT  1983  Program! 

<or 

<*>_ 

(3)  Initiate  develop  want  of  Internal  coating  concepts 
(A)  Initiate  development  of  combined \ 

(5)  Evaluate  radiation  reduction^" 

(6)  Analyse  and  report  results  J 

(7)  Develop  technology  for  Increasing  local  hull  noise  Impedance 

(8) T 

(9)  Analyse  and  report  radiated  noise  trial  related  to  Incomplete  hull  treati 

(10)  Beach  decision  point *7 


j'Sonar  domes  and  windows 
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It. 


e.  (U)  FT  1984  Himad  Program! 

(1)  Develop  technique*  for  predicting  and  controlling  f" 

(2)  Davalop  high  taaparatura  realllent  mount*  u 

(!)  Complete  lnvaatlgatlonl 

(4)  Coaplata  evaluation  off"  )  *“  , 

(5)  Parfora  experiment  and  theoretical  analyal*  of  combined  decouplar/daaplng  treetaent 

(6)  loach  daclalon  pglnt  for  now  tachnlquaa  for  hull  vibration  aaaauraaant 

(7)  Daaonatrata  new”  .tachnlquaa  on  full  acala  platform 

(8)  Coaplata  data  baaa  examination  and  laaua  criteria' _ 

(9)  H*tabll*hr  data  bank.  | 

J  r 

(10)  Inltlato  davalopaant  of  concept*' 

(11)  Develop  T  ‘eonar  dome  boot  deelgn  r 

(12)  Baaed  on  cwo-phaae  flaw  experiment” and  thaoratlcal  knowledge. 

J 

d.  (U)  Program  to  Completions  Thla  la  a  continuing  program. 

(U)  Project  HH51.  Surface  Ship  Magnetic  Silencing! 


J 


J 


*  Thla  project  la  directed  toward  davalopaant  of  a  data  baaa  to  determine  the  vulnerability  of  aurfaca  ahlpa  froa  weapon* 
actuated  by  magnetic  and  low  frequency  electromagnetic  ahtp  algnaturea 

*  Thla  project  will  complete  exploratory  davalopaant  In  FT  1983  and  will  tranaltlon  to  advanced  development  In  FT  1984 
under  Program  llamant  435028 

a.  (II)  FT  1982  Program! 

(1)  Performed  a  hip  algnature  aaaauramenta  from  lnatrumanted  range*  In  San  Diego  and  Fort  Honroe 

(2)  Developed  data  hooka  and  aada  aaaaaananta  of  ahlp  elgnature  data 

(3)  Began  Investigation  of  available  Information  on  mine  threat*  to  aurfaca  ahlpa 

(4)  Prepared  prellalnary  threat  auaaary 

b.  (U)  FT  1983  Program! 

(1)  Perform  dedicated  ahlp  algnature  maaaureaant  data  analyala 

(2)  Davalop  and  analyxeT''  1 

(3)  Perform  coaprehenalvo'  vulnerability  aaaeaaaant 

(4)  Complete  underwater  ( " 

(5)  Define  eountetaaaaurea) 

c.  (u)  FT  1984  Planned  Program!  Hot  applicable 

d.  (0)  Program  to  Completion!  Thla  la  a  continuing  program. 

12.  (0)  Project  P43-454.  Ship  Blectromagnetlc  Compatibility; 

*  Thla  project  1*  directed  toward*  developing  technology  to  nlntala*  undealrad  electromagnetic  radiation  effect*  on 
electronic  ayateaa  lnatalled  on  Mavy  ahlpa  and  to  identify  and  alnlalae  Electromagnetic  Environmental  Effect*  on  Navy 
eyateaa  prior  to  ahlp  lnttallatlon 


ayateaa  to  detanaln*  aourcaa 

J 
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Title:  Ships,  Submarines,  and  Eoatt  Technolop 

*  This  technology  *111  maximise  tha  combat  effectiveness  and  availability  of  electronic  systems  through  control  of 
electromagnetic  lntarfaranca  and  reducing  electromagnetic  pulao  affacta,  and  will  raduca  Ufa  cycle  coat a  by  providing 
analyala  and  prediction  tool*  to  avoid  alactroawgnatlc  anvlronawntal  problaaa  prior  to  equipment  and  ahlp  construction 
and  lnatallatlon 

a.  (0)  ft  1982  Prog ran; 

(1)  Davalopad  a  general  nuwarlcal  aodallng  capability  for  antannaa  opa rating  at  IMP  and  above 

(2)  Developed  plan  for  capability  to  predict  performance  of  radar  and  electronic  warfare  ayatana  In  topelda 
elect ronagna tic  anvlronwant 

(3)  Completed  and  (hmonstratad  eat hod  to  predict  alactrowagnetic  polaa  vulnerability  of  ahlpa  and  ayatewa 

(!)  Developed  concept  for  an  advanced  filter  to  euppraaa  alactrowagnetic  lntarfaranca  In  audio,  power,  and  non -radio 
frequency  linaa 

(5)  Quantified  requirements  for  auppreaalon  of  alactrowagnetic  Interference  In  eslatlng  traneelaalon  linea  by  aaana  of 
conductive  coatlnge 

(6)  Acquired  data  baaa  of  ahlpboard  powarlloe  traaalant  aourcaa  and  auaeeptlbllitlea 

(7)  Develop  prallnlaary  racowwendatlona  for  alactrowagnetic  Interference  control  of  below -decka  equipment  and  ayatana 

(8)  Developed  technique  to  lncreaae  cowpatlblllty  of  ahlpboard  cowbet  ayatana  with  the  electric  power  ayatan 
(8)  Initiated  davalopwant  of  measurement  technlquae  to  determine  the  performance  of  power  proceaalng  ayatewa 

h.  (0)  FT  1883  Program 

(1)  Implement  capability  to  predict  radar  and  electronic  warfare  performance  In  topelde  electromagnetic  environment 

(2)  Develop  approachaa  for  alectromagnatlc  polaa  data  baaa  to  Implement  method  to  predict  electroawgnetlc  pulee 
vulnerability 

(3)  Identify  requlrewanta  of  future  Havy  broadband  ayatewa  and  approachaa  for  Incorporating  them  Into  current  analytical 
capabllltlea 

(A)  Develop  feaalblllty  damonetratlon  model  concapta  for  advanced  electromagnetic  Interference  auppreaalon  flltere  and 
cable  hardening  coatlnge 

(3)  Develop  plan  to  eetabllah  feaalblllty  of  cancelling  electromagnetic  Interference  by  algnal  proceaalng  technlquae 

(6)  Develop  analytical  nodal  of  ahlpboard  powarlloe  tranalent  aourcaa  and  euaceptlb] llty 

(7)  Validate  electromagnetic  comparability  prediction  program  aa  a  tool  to  automate  elect rowagna tie  Interference  tout 
aelnctlon  and  raduca  teatlng 

(8)  Validate  alactrowagnetic  Interference  data  baaa  and  control  procedurea 

(8)  Complete  and  validate  technlquae  to  wanaure  performance  of  power  procaattn.f  ayatewa 

c.  (0)  FT  188*  Planned  Program: 

(1)  Complete  analytical  program  to  predict  electronic  performance  In  topalde  electromagnetic  environment 

(2)  Coeplete  data  haae  for  prediction  of  electronic  performance  in  topalde  electroaagnetlc  environment 

(3)  Complete  coding  for  analyala  of  future  broadband  ayatewa 

(*)  Complete  electromagnetic  pulee  data  baaa  for  prediction  of  electromagnetic  pulee  vulnerability 
(5)  Develop  feaalblllty  damonatratlon  nodal  for  cancellation  of  electromagnetic  interferences  by  algnal  proceaalng 
(8)  Develop  and  validate  lop  roved  electroaagnetlc  Interference  aodele  for  low  frequency  radiated  ealaalon  and  conducted 
ealaalou  from  Internal  ayatana 

(7)  Complete  eatabllahawnt  of  electromagnetic  Interference  data  bane  and  maintenance  procedurea 

(8)  Document  electromagnetic  countability  prediction  product -for  automation  of  test  aelectlon 

d,  (0)  Program  to  Completion!  This  Is  a  continuing  program. 
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13.  (U)  Project  F1H11,  Marina  Carpi  3’irf aca  Mobility! 

*  Thla  project  provides  a  technology  bane  of  deaanstrated  coaponanto  and  Innovative  feasibility  aodala  to  provide  the 
Natlna  Corpa  aultlpla  option*  for  future  ganaratlona  of  tar sat 11a,  lightweight,  coat  affective,  and  operationally 
superior  amphibious  tahlclaa 

*  A  apodal  focua  affort  within  thla  projact  la  to  dovnicp  tha  basic  technology  and  dtaonetrate  technical  faaalblllty, 
through  a  Technology  Daaonatratot ,  of  an  advanced  light  anaorad/a^hlbloua  tohlda  capabla  of  high  watar  speed  (20v  aph) 

••  W)  g  1W  fragrant 

(1)  evaluate  four  concept ■  for  an  advanced  high  water  apaad  aaphlbtouo  ayateo 

(1>  Initiated  concept  and  towing  tank  nodal  tacta  of  a  high  water  c.pced  Technology  Danonatrator 

(3)  Cowplated  preliminary  analyse  a  and  feasibility  aaaaaaaant  of  a  lightweight  oand  track  for  a  high  apoad  amphibian 

(4)  Fabricated  and  cowplated  test  installation  of  clear  armor  lnaarta  lor  enhanced  risibility  for  vehicle  operations 

(5)  Cowplated  concept  develop sent  and  nodal  teats  of  a  snail  anphtblan  vehicle 

(6)  Completed  etneept  and  pwrfornanca  analyeaa  for  an  laprovad  hydraulic  drive  train 

(?)  dvelueted  Met  of  single  hydropnaunatlc  auapanalon  unit  aa  Mind  hast*  fot  aultlpla  urltu  danonatratlon 

(8)  fabricated  ind  taatad  lightweight  petal  netrle  trick  blockc  offering  10!  weight  eaelnga 

(9)  Fabricates,  taatad,  and  daaonatratad  technology  oi  laboratory  aodala  of  lightweight  fiber  reinforced  plaatlc  cargo 
doors  for  amphibious  vehicles 

b,  <J)  FT  1983  Fragrant 

(1)  Continue  concept  development  a.vi  nodal  taats  ter  a  high  water  apaad  Technology  Danonatrator 

(2)  Contract  tor  fabric  ,tion  of  faaalhlllty  denoaotratlon  model  of  a  lightweight  hand  track  for  a  high  apaad  aaphlblan 
f  3)  Fabricate  and  teat  anallar  clear  unt  lnaarta  and  continue  to  evaluate  alternatlsna 

(9)  F  re  pa  re  am:  utUlas  relating  aaphlblan  vehicles  aa  teat  platter aa  for  high  apaad  conponenta 

(5)  rubricate  -nd  Install  taat  nodal  of  hydraulic  dries  train  In  surrogate  teat  vehicle 
(8)  Install  an!  taat  aultlpla  drive  hydropnaunatlc  suayenslon 

(7)  Fabricate  and  taat  Ughtwalght  polyurethane  track  pads 

(8)  Fabricate  a-d  test  full-scale  flbat -reinforced  plaatlc  cargo  doors  for  reduced  weight 

c.  (U)  FT  1984  Manned  Fro  ft  awl 

(1)  Fabricate  full-scale  nock-up  of  aelacted  couiapt  ol  high  water  apaad  Technology  Danonatrator  and  begin  design 

(2)  Hock-up  end  evaluate  feaatbll'ty  >f  tw,  tanlly-of  weapons  stations  for  an  aaphlblan  vehicle 

(3)  Fabricate,  install,  end  taat  a  lightweight  band  crock  on  t  surrogate  vehicle 

(O  Tost  and  ovaluata  faaalblllty  model  of  hydraulic  drive  train  In  surrogate  vehicle 

(3)  Teat  and  evaluate  retractable  hydropnaunatlc  auapanalon  for  an  aaphlblan  vehtcla 

(6)  Fabricate  and  taat  Irprovcs  nett i  netrle  blocks  for  a  lightweight  track 

(7)  Fabricate  and  taat  novel  design  track  bushings  offering  JOS  Increase  In  Ufa 

4,  (U)  Frogran  to  Completion!  This  Is  a  continuing  pregraa. 

I.  <U)  FtOJK.Tr,  OVER  i.Q  HUMPH  IH  FT  1  '.d4i  Hot  applicable 


10$ 


PT  196*  ROTHS  MSCR1PT1VK  8U>jjAW 


Prograo  Eleusnti  HMW 

DoD.  Mission  Aran  Hi  -  Enjlnavrlni  Technology 


Tit  la:  Undersea  Watfara  Weaponry  Technology 
Budget  Activity:  1  -  Technology  las* 


A.  (U)  FT  IW  SB80USCKS  (MOJSCT  LISTIHG):  (Dollars  In  Thousands) 


Total 


Project 

tX  IM2 

Ft  IM3 

PT  1984 

PT  1985 

Additional 

Intimated 

Ho. 

Title 

Actual 

Katlmat* 

Set last* 

Satinet* 

to  Completion 

Cust 

TOTAL  POK  PSOGHAN  IUMHT 

i*,tj r 

n,vn 

ry;w;~ 

n,w 

Continuing 

Continuing 

P33-311 

Concept  Aaaaaaaent  for  Weaponry 

7A2 

S09 

S87 

660 

Continuing 

Continuing 

PJ3-321 

Torpedo  Ccnponanta  and  Subsystems 

11,33} 

10,730 

12,567 

14.485 

Continuing 

Continuing 

P33-322 

Min*  Wartara  Technology 

2,617 

3,000 

2,935 

3,127 

Continuing 

Continuing 

P33-323 

Undaraaa  Weapons  Combat  Control 

2, MS 

1.3SA 

2,054 

2,443 

Continuing 

Continuing 

I33-32A 

Advanced  Underwater  Weaponry 

S80 

730 

87S 

499 

Continuing 

Continuing 

P33-326 

Underwater  Weapon  Simulation  and  Target  Daviess 

1,000 

1,000 

1,174 

1,368 

Continuing 

Continuing 

133-327 

Warheads  and  Pusas 

3.SSS 

5,500 

5,967 

6,442 

Continuing 

Continuing 

P33-337 

Explosives  Development,  Ufecta,  and  Safety 

2, AH 

2,f  10 

2,934 

2,905 

Continuing 

Continuing 

Aa  thla  la  a  continuing  prograa,  tha  above  funding  profile  Include*  out-year  aecalatlon  and  encompasses  all  votk  and  development 
phaaaa  now  planned  ot  anticipated  through  PT  IMS  only. 


*•  <U>  »mp  asactimoH  or  wjmirr  Aim  mission  into 


*  Tha  primary  nlaalona  are  Anti-Submarine,  Anti-Ship,  and  Mina  Warfare.  Thu*  tor pe doe a.  adnaa,  warhaada,  asploalvaa,  and 
cowbat  control  era  among  tha  principal  product  linaa.  Thla  la  one  of  aaveral  Category  6.2  Prograa  Blaaanta  chat  eddraaa  only 
Navy  unlaua  naada 

*  laprova*  undaraaa  warfare  uaaponr  and  weapon  ayatawa,  and  develop*  technology  nlatad  to  these  weapons  and  ’.hair  aub-ayaoaa 
such  aa  guidance  and  control,  propulsion,  hydrodynamic*,  countarmeaaura  protection,  target  acquisition,  min*  aanaora,  fire 
control,  battarlae,  warhead*,  fuaaa,  propallanta,  explosives,  and  r* rated  chamlatry 

'  Tha  funding  for  IT  IMA  la  requested  to  addreee  tha  following  rapidly  emerging  Soviet  Threat  advancaa : 

_ submarine  targets  such  aa  ALTA,  OSCAg,  and  TYPHOON 


These  factor*  require  tha  acceleration  of  certain  currant  tasks  and  tha  initiation  of  new  efforts  —  fot  example: 

r  ■—  , — 1  — , 

-  weapon*  ,  far*  needed  ...  euch  aa  a  future  high  performance, 

half  length  torpedo  that  would  allow  submarine*  to  carry  more  weapon*  ...  soma  performance  goal*  ara:  f 

Increased  attention  for  tachnologlas  auch  as  guidance  and  "control,  terminal  homing  and  payload  placement ,  propulsion, 
warhaada,  and  combat  control 


Appaaranea/daploymant  of_hlgher  speed,  damper  diving, 
Seduction  In  aubmarln* 

1 

Operations  lnf~  1 


Advance*  In  the**  tachnologlas  will  trsnsltlon  Into  laprova  manta  of  current  (last  weapon*  (auch  aa  tha  MS-48  torpedo,  CAPTO* 
mine,  ate.)  or  ba  used  to  aatabllah  the  basts  for  continued  development  of  future  weapons  (such  a*  Advanced  Lightweight 
Torpedo  (AUfT),  Submarine  Advanced  Combat  Syatea  (SUSACS),  Stand-off  Weapon  (SOW),  ate.) 


Prograa  Ileaent:  62633N  Tltlai  Undersea  Warfare  Weaponry  Technology 

C.  (U)  COMPARISON  WITH  M  1983  DjtSCRIPTm  SWMART  (OolUra  ia  Thousand*) 

Changaa  In  the  Ptograa  (tenant  and  Project  funding  prof  11a  between  Cha  FT  IU)  Descriptive  Suaawry  and  chat  shorn  in  thl* 

Dascrlptlva  Sueeary  at*  a*  follows: 

*  FT  1W2:  Slight  dlffarancss  batwasn  FT  1982  astlaat*  and  actual  expenditure*  (oat  of  -183)  ara  dua  to  variances  In  planning, 

schadnllng,  and  aatlaatlag  _ 

*  FT  1983:  A  raaSsasswant  of  tha"  , lataat  aatlaataa  of  tha  Soviet  ALFA,  TYPHOON,  and  OSCAR 

subearln*  thraats,  raaultad  In  Tr.craaaad  aaphasla)  J —  Savaral  othar  area*  war*  necessarily  d*-eaphasl**d 

—  Total  alanant  funding  lncraaaad  wan  (+339)  v 

*  FT  198A:  Tha  overall  prograa  alanant  funding  was  reduced  bp  1,988  as  a  result  of  prioritisation  aaong  all  prograaa  In 
exploratory  davalopnant  —  (aphasia  was  aalntolnad  In  tha  Warhaad  and  Fuse  area  resulting  In  reduction*  In  othar  areas 

D.  (U)  FUNDING  AS  RRPUCTtP  IU  THE  FT  1983  DRSCRIPTiYt  3UHNART 


Total 


Projact 

FT  1981 

FT  1982 

FT  1983 

FT  1988 

Additional 

1st  lea tad 

No. 

Title 

TOTAL  FOR  PROGRAM  ILRHRNT 

Actual 

2t,3i8 

■attests 

21,621 

■attest* 

21, oU' 

■attest* 

Sf.W '  ’ 

to  Collation 
Continuing 

Coat 

Continuing 

P33-S11 

Concept  Asaesswant  ftr  Weaponry 

881 

730 

800 

800 

Continuing 

Continuing 

F33-321 

Torpedo  Coaponenta  and  Subaystaws 

10,838 

11,288 

11,289 

18,979 

Continuing 

Continuing 

F33-S22 

Nina  Warfare  Technology 

2,723 

2,720 

2,383 

3,300 

Continuing 

Continuing 

P33-323 

Undoes**  Weapons  Cowbat  Control 

800 

2,375 

2,328 

3,380 

Continuing 

Continuing 

P33-328 

Advanced  Underwater  Weaponry 

770 

893 

895 

300 

Continuing 

Continuing 

P33-32S 

Underwater  Weapon  Simulation  and  Target  Device* 

1.03C 

1,030 

1,030 

1,030 

Continuing 

Continuing 

P33-327 

Warhead*  and  Fuses 

2,198 

3,700 

8,080 

8,380 

Continuing 

Continuing 

F33-337 

Ixploaiv*  Devices  (fleets  Safety 

2,888 

2,888 

2,881 

2,890 

Continuing 

Continuing 

S.  <U)  OTU1R  FT  1988  APPROPRIATIONS  FUNDS:  Nona. 


F.  <U)  RILATRD  ACTITltllS 

*  Undersea  Target  Survalllanc*  (P.I.  82711N),  cooparata  on  davalopnant  of  annaors  and  detection  schaast;  Ocaan  and  Atnoapherlc 

Support  (P.t.  6I759N),  share  anvlronaantal  data;  Countaraaaauras  (P.I.  6273AN),  alnlng  concarna;  and,  Dafanaa  Advanced 

Raaaarch  Projact  Agency  (DARPA),  work  together  on  battarla*  and  propulsion  concepts 

G.  (U)  HOUR  PRRPONHKD  8T 

*  1N-N0U8R  -  Naval  Surface  Naapona  Oantar,  Uhlta  Oak  laboratory.  Stiver  Spring,  HD;  Naval  Ocaan  Systaas  Cantor,  San  Diego, 

CA;  Naval  Underwater  Systaas  Canter,  Newport,  Rt;  Naval  Coastal  Systaaa  Canter,  Paaaaa  City,  FL;  Naval  llndaraaa  Warfare 
Insinuating  Station,  Rayport,  WA;  Naval  Ordc.anc*  Station,  Indian  Head,  HD;  David  U.  Taylor  Naval  Ship  Raaaarch  and 
Davalopaant  Cantar,  Card* rock,  ND,  Naval  Air  Davalopnant  Canter,  Waralnatar,  PA;  Neval  Weapon*  Canter,  China  Lake,  CA 
INDUSTRIAL  -  Raytheon,  Radford,  HA;  McDonnell  Douglas,  Huntington  (aach,  CA;  West log  house ,  Annapolis,  HD;  Horrlgan  Analytics, 
Chicago,  IL;  Texas  Inatrunanta,  Delia*,  TX;  Singer  Co.,  Llbrascop*  Division,  Clandala,  CA;  General  Ilactrlc  Co.,  Syracuse, 
NT;  Pacific-Sierra,  Palo  Alto,  CA;  Sundstrand,  (oiling  Haadovs,  IL;  Tracor,  loc.,  Rockvllla,  ND;  Honaywall,  Minneapolis,  MN; 
Lockhaad  Aerospace  Corp. ,  Palo  Alto,  CA;  GTK,  Walthae,  NA;  Gould,  Cleveland,  OH 

*  ACAOCHIC  -  Appllad  Physics  Laboratory,  Univaralty  of  Washington,  Saattla,  WA;  Applied  Research  Laboratory,  Pennsylvania 

State  University,  Stat*  Collaga,  PA;  Applied  Raaaarch  Laboratory,  University  of  Texas,  Austin,  TX 


j 

) 
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Progran  S tenant t  HHW 


Title'  IMwm»  Warfare  Weaponry  Technology 


h.  ih  hojkh  ti88  mm  |to  hiuiom  m  n  hm 

1  •  <V>  frolwt  FjHMj  ComK  tojjggwjt  lor  thimm 

*  Hoik  nltt  thli  subproject  will  allow  tha  Navy  to  banaflt  fro*  operational  analytic  and  rye  tens  studies  to  feflne  the 
lapact  of  probUas/Navy  needs  on  future  AN  and  mlee  warfare  weapons  characteristic*  and  aaoaaa  technology  shortfalls. 
•roadly,  tasks  In  ttita  project  will  constat  of  analysis  on  tha  Advanced  Submarine  Launched  Torpedo  (ASLT),  tha  Poet-ALWT 
lightweight  torpedo,  nlnefleld  optlone  and  a  co^rthanelva  multl-mlaelon  warfare  ault 

a.  (0)  Ft  IW.  Program 

(1)  Coapleted  large  acala  engagowant  aodellngf*  Jwlth  current  float  aaarch  and 

approach  taetlca  for  an  Advanced  Subaarloa  ‘Launched  Torpedo  (ASLT) 

(2)  Coapleted  analytic  evaluation  of  Torpedo  NK-AS  Advanced  Capability  (ADCAP)  torpedo! 

(!)  Developed  point  dealgna  tor*"”  toner  ayataae,  with 

'Ifor  conventional  and  low  drag  torpedo  hulle 

(A)  for  the  AN  Stand-Off  Weapon,  examined  alternate  weapon  concept a,  defined  target  localisation  accuraclea,  and 
evaluated  performance  aanaltlvltlaa  to  tactical  and  threat  paraamteri 

b.  (U)  PT  IMS  Proaraai 

(1)  Continue  alaalon  level  and  requirement  aaaaltlvlty  atudlaa  for  Advanced  Submarine  Launched  Torpedo  (ASLT)  to 
determine  effect  of  aeouatle  countornaaauraa^oa  propulelon  and  guidance  require manta 

(2)  Develop  requirement*  analyaoa  for  a  torpedo  *  J 

())  Por  Advanced  Sabaarloe  Launched  Torpedo  (AStT)  define  aeouatle  aarformaaca  require aanta  and  weapon  homing  ayatam 
acouetlc  character let lea JT  __  Jin  a  variety  of  envlronmenta 

(A)  Por  future  torpedo  dealgua,  conduct  atudlaa  of ^  capability  and  expand 

countar-counteraaaauro  performance  goala  "  *" 

(5)  Por  undareea  ml nee,  aaaeaa  tha  lapact  of  new  technologies 

_  on  mine  warfaro  ““ 

(6)  Develop  techniques  and  aethodologlaa  to  permit  quantitative  aaeeeaneate  of  mining  nlaalona  and  the  lapact  of  alna 

technology  > 

c.  (tl)  H  1>8A  Planned  Proaraai 

(1)  Plnallae  Advanced  Submarine -Launched  Torpedo  (ASLT)  performance  requirements  (including  countermaaaure  resistance)/ 
design  atudlaa l  begin  follow-on  weapon  configuration  analysis i  and  evaluate  potential  aub-eystsaa 

(2)  Investigate  tha  lapact  of  acouetlc  countermeasure  considerations  on  propulelon  system  also  and  weight  for  Advanced 
Submarine-Launched  Torpedo  (ASLT)  alaalonsi  complete  notional  ayataae  requirements  studies 

(1)  Update  propulsion  performance  requirements  for  Advanced  Subqprtne -Launched  Torpedo  (ASLT) 

(A)  Por  Advanced  Submarine -Launched  Torpedo  (ASLT)  redefine!  Jj  significant  changes  In  threat 

definition  —  establish  criteria  for  trada-offs  with  other  performance  goala 
(S)  Por  futuro  torpedo  dealgna  detention  propulsion  performance  sensitivities _to| 

(A)  Identify  and  prioritise  alna  technology  thrust  options  —  provide  coat  effectiveness  aaenesasnt  of  particular  nlnlng 
concepts  and  associated  required  technology 

d.  (U)  Program  to  Coaplotloni  This  la  a  continuing  progran. 


Prograa  Klaaanti  HUM 

2.  (V))  Project  F33-122,  Hina  Warfare  Technology! 


Tttlat  Unjaraaa  Warfare  Ihatwtt  Tachnology 


*  Haw  alna  tachnology  la  urgently  needed  to  countar  tha  growing  Soviet  undaraau  and  aurfaca  throat.  Tha  technology  baa* 

auat  ba  Mlntalnad^  J  and  ultlaataly  (or  a  CAPTO*  (ollow-on  syatea. 

Thla  work  Includaat  " 

-  lauaa  tha  capabllltlaa  of  now  and  laprovad  alna  aanaora 

1 

-  btauln*  atand-off  and  covert  alna  delivery  technique*  to  raduca  tha  aapor.ur*  of  high  alia  aircraft  and  Mbearln* 

dull vary  vehicle*  to  ana  ay  flra  and  acouatle  and  non-acouatlc  aathoda  at  controlling  alnaa  aftar  thay  ara  planted 

-  Istand  alnaflald  theory  and  planning  aathodology  to  aid  daalgaara  of  naw  alnaa  and  to  laprov*  afflclancy  of 

aloaflalda 

-  Kaaalna  warloua  countaraaaaura  raalatanca  propcaala  for  tha  purpoao  of  dacraaalng  tha  auacaptlblllty  of  planted  alnaa 
to  ana  ay  count erweaaure*  and  thua  lncraaaa  tha  alna'a  ln-watar  life 

a.  (U)  Ft  l M2  Program 

(1)  f  >  ,>l*t*d  Initial  teat "  ) ~]whlch  Indicated  detection  at  rangaa 

In  aaeeaa  of  ^  feaalbla  —  latabllahad  Unite  of  aanaltlvlty,  power,  and  algnal-to-nolae  ratio 

(2)  Hade  advance*' in  tha  daAlopaant  of 

(J)  The  flrat  nine  warfare  neater  plan  waa  generated  and  aubaltted  to  Director.  Naval  Warfare  “™ 

(♦)  Nuaaroua  propoaad  daalgtia  (or  tf  jwara  evaluated;  four  were  aeleeted  for 

further  conalderatlon  _  ’  ^ 

(3)  Coaplated  at-aea  teat  of  a  tranealtter  and  receiver  1 

(6)  Initiated  planning  In  FY81  for  a  joint  U.S./NATO  field  progren  to  obtain  at-eoa  data  In  NATO  watern* 

J —  mi  aventa  Indicate  teat  will  not  ba  conducted  dun  to  teat  alto  lncoapatlbllltlel 

(7)  Field  taata  at  the  Fort  Monroe,  VA  teat  facility  have  bean  coaplated  for  applicability  of  y 


(•)  Coaplated  laboratory  taata  of*"" 

tf) _  target  characteristic*  of  SO  ahlp  encounter*  war*  analyied. 

tuRe  boon  recorded  and  atatlatically  analysed 

b.  (U)  FT  IM3  Froiraa! 


Jjcoaponenta  of 
Two  year*  of  !" 


(1)  Devi**  aathodology  for  achieving  a  variable  coaputer  aaalated  alnaflald  alt*  aalectlon 

(2)  Tact  expartaantal ) 


(J)  Continue  davelopaant  of 

jainefleld  altuatlon* 
(*)  Study  the  lour  concept*  . 

(5)  Identify  requlreeante  fori 
(i)  Initiate  davelopaant  of  af 


I 


theory  of  the  behavior  of 

^with  aaphaata  on  aurvlvablllty,  navigation  and  coat 


aa  an  alternative^* 


(7)  Coaolate  additional  field  taata  and  algorltba  davelopaant  l 

(8)  Coaplete'  'work  and  analyat*  nf  field  teat  reault* 

(»)  Coaplata' 

background  cheractarlaatlon  <- 

(10)  Continue  anvlronaantal  data  recording  and  analyal* 


7 

J 


target*  and 

J 


l  OF 


(3> 


Title:  Unde  fee  Warfare  Weaponry  Technology 


Prograa  Element:  62633H 

e.  (U)  n  139*  Planned  Prograa: 


(1)  Coaplete  methodology  dealing  with  aieete  allocation  between  Multiple  nine  field* 

(2)  Complete  theory  for  uultlple  wine  theory  aaaet  allocation 

(3)  Define  ~  concept*  for  nine  delivery 

(*)  Trane It  Ion  deelgn  foj  an  _  J 

(5)  Conduct  aea-teat  of  laenaor  for  a^nea  n 

(6)  Verify  capability  to  predict  detect Ion  range* 

(7)  Coaplete  docuaantatlon  for  tranaltlonlng  “  ^to  advanced  dsve'opae-  V 

(8)  Fabricate  hrassloard  altvt  Target  Datactlon  Device  (TDD),  field  teat,  and  docuaent,  for  tran...  Ion 
devalopaent 


to  advanced 


d.  (U)  Prograa  to  Coaplatlonl  Thla  la  a  continuing  prograa. 
3.  (U)  Project  F33-323,  Underaea  Weapon*  Coabat  Control: 


*  Thla  effort  will  provldacoabat  control  technique*  for  auba  and  surface  ahlpa  that  will  permit  rapid  and  accurate  weapon 
targeting  1“  ~ ind  weapon*  aettlng/control  coapatlbla  with  future  angageaent  acernrloa  —  The  work  will: 

-  Develop  rapid  and  accurate  target  locallaatlon  and  notion  analyala  capabilities * 

Develop  laproved  data  aanageaent  and  aan-aachln*  Interface  capabllltlea  to  enliance  co 
lncroeslr.g  the  underwcter  coabat  control  (UCC)  operators 

Develop  laproved  targeting  and  control  of  weapon*'  J 

Develop  *"  ^ ayatva  for  surface  ahlp  coabat  control 

a.  (U>  FT  1M2  Program: 

(t)  Developed  and  teated  a  new  target  notion  analyala  technique  for  anhasrlnaa  which  Improve*  accuracy  and  reduce*  fir* 
control  aolutlon  tlaa  „ 

(2)  Developed  Target  Motion  Analyala  (TMA)  technique*  which  laprove  the  aolutlon  quality*” 

Technology  tranaltlonad  to  advanced  devalopaent  program  ~ 

(3)  Developed  advanced  operator  display  and  torpedo  guidance  concept*  for  tha  HK-48  Advanced  Capability  Torpedo. 
Technology  tranaltlonad  to  advanced  development 

(A)  Developed  sfprch  technique*  for  honing  weapon*  which  coapanaat*  for  target  location  uncertainty 

(3)  Developed  a'  “^tracking  algorithm  with  automatic  track  Initiation 

(6)  Analyied  forward  area  sensor  teat  data  to  Investigate  Vay  technical  Issues  relative  to  subsurface  localisation 
techniques  • 

(7)  Designed^ prototype  Surface  Ship  Underwater  Coabat  Control  Spates 

(8)  Defined'^  Target  Motion  Analypl*  (IMA)  nodal  ^ 

(9)  Defined  'coabat  control  aystea  data  flow^ 

b.  (U)  FT  1983  Frogrea: 

(t)  Demonstrate  and  evpluate,  ^Target  Motion  Analysis  (TMA)  technique 

(2)  Completely  I  targeting  concept  analyala 

(3)  Aaaaa*  the  potential  contribution  of  off-board  aenaort  to  fire  control  laprove Bent 

(4)  Construct  aurface  ahlp  Underwater  Coabat  Control  (UCC)  prototype  syataa 

(5)  CoapletSylnltlal  simulation  studies  of  prototype  data  association  algorithms 

(6)  Coaplete-'  "^Target  Motion  Analysis  (TMA)  algorithm  assessment  for  aurface  ships 

_ 


I 

aaand  decision  unking  without 


110 


Program  Element:  62633H 

c.  <U)  Ft  1984  Planned  Program: 


Title:  Undarsaa  Warfare 


(1)  Develop' _  ^Target  Motion  Analysis  (TMA)  concepts  which  account  (or  environmental  (actors 

(2)  Complete  teat  o(  surface  ship  Underwater  Cgabat  Control  (UCC)  system 

(3)  Develop  sea  test  plsn  (or  surface  ship  -iTarget  Motion  Analysis  (TMA)  and  localisation 

capabilities  ^ 

(A)  Conduct  studies  to  categorise  the  decision  support  techniques  necessary  to  reduce  operator  decisions 

(5)  Implement  data  association  algorithms  Into  prototype  surface  ship  Underwater  Combat  Control  (UCC) 

(6)  Develop  and  teat  algorithms  for  operator  decision  support  and  san~machlne  Interface  n 

(7)  Develop  surface  ship  Target  Motion  Analysis  (IMA)  algorithms,  tactics,  and 

communications  requirements  -J 

(8)  Complete^ fire  control  raacqulaltlon  sensor  concept  design 

(9)  Develop ~  )ASH  targeting  concepts /techniques  for  submarine  launched  ASH  missiles 

d.  (U)  Program  to  Completion:  This  is  a  continuing  program. 

A.  (U)  Project  T33-32A.  Advanced  Underwater  Weaponry: 


Projections  of  future  countermeasure  capability  and  reductions  In  anesrr  submarine  I 


J|  system 


and  this  work  Includes: 


-  Development  of  a' 

-  Development  of  a r  ^  ** 

Development  of  a 

-  Development  of  the  necessary  guidance  system 
To  counter  projected 

delivery  system  suitable  for  the  lightweight  torpedo  will  be  developed  —  This  concept  Is  termed  GLITOR 


<U)  FT  1982  Program: 

(1)  Utilised  i" 

(2)  Developed  and  evaluated  a  successful^ 

(3)  Completed  field  experiment^* 


jto  evaluate  candidate ( 


demonstrating  Its  utility  for  torpedo  demonstration  purposes 


(A)  Completsd  comparison  of*_  ’algorithms  and  selected  as 

developed 1  f  w  • " 

(3)  Quant'.Tladjallltary  usefulness  of 

(6)  Complet'd  _  Algorithm  design  to.mlnlslse  sensor  design  requirements 

(7)  Develops!  and  tested  prototype 

b.  (0)  FT  1983  Program: 

(1)  Continue  development  of  , 

(2)  Establish  requirements  for  the\_  N 

c.  (U)  FT  198 A  Planned  Program: 

(1)  Complete  preliminary  dealgn  ef^”  ^ 


^ as  higher  peyoff  approach,  and 


("p  3 
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(2)  Complete  <Jevt"opment  of 

(3)  Evaluate  I 
(A)  Coaplete  _ 


"^algorithm 


|  concept  deaonat ration 


d.  (U)  Program  to  Coapletlon:  Thla  In  a  continuing  prograa. 


5.  (U)  Project  F33-326.  Underwater  Weapon  Simulation  and  Target  Devlcea: 


The  H*vy  serloualy  noeda  a  technology  bane  for  th n  development  of' 

~ ' 1  to  provide  a 

coat  effective  aeana  of  aautlng  the  flavy'e  ruauarch  and  development  and  training  requirement!  —  The  following  effort  La 
(Ming  performed  to  eolva  thla  aevare  problea: 


Devulop  a  data  baae 

definition;  algorltha  development  for  a  detection,  claealflcatlon  and  hoalng  eyetaJT 

1  "  - 
-  Devulop  alaulntion  technics  and  artificial  targeta  which  accurately  duplicate  the) 


for  uae  in  ASW  threat 


a.  (0)  PT  1982  Prograa: 

(1)  An*”  waa  aaaaured  for  active  target  atrength  leveled" 

(2)  Extracted  cloaa  range  f  J7ataerlng  angle  data  froa  at-aaa  field  data  J 

investigation!  for  uae  Tn  exploratory  development ,  Advanced  lightweight  Torpedo  (ALWT)  and  Torpedo  MK-A8  Advanced 
Capability  (ADCAP)  prograaa  __ 

(3)  Exchanged  computer  aubaarlne  target  models  and  experimental  data'””  7  with 

Unltad  Kingdom  engloenra  and  aclentlata  under  The  Technical  Cooperation  Program  (TTCP) 

(A)  Completed  comparison  of  *]wlth  United  Kingdom  nodal  (jrlnt  U.S./U.K.  effort) 

(3)  Analyaed  U.S.  8SH  PLASH**  data  obtained'^  _  *7 

(6)  Conducted  at-eea  taata  on  real  targeta  to  dtvalop  data  bain' 

(7)  Parametric  aodt.li  for  array  liability  coaparlaon  and  projection  coapletod 

(8)  Started  detailed  analyala  of  real  target  characteristic!  to  define  dealgn  paraaetera  for  mobile  targets 

(9)  Developed  and  tasted  an  Inetruaented  towed  target  array  to  quantify  array  stability  and  motions 

b.  (0)  PT  1983  Program: 

(l)  Complete  maaauramanta  on  USS  Ex-MEMHADEN  for  developing' _  aodele  and  simulations 

(2;  Conduct  Joint  U.S./U.K.  acoustic  aaasuraaanta  _ 

(3)  Conduct  acouatlc  maaauramanta  to  obtain  data  baae / 


models  and  simulations 
to  obtain  data  beee£* 


(A)  Initiate  dealgn  of  fixed  weapon  target' to  provide  stationary  target  for  the  Advanced  lightweight  Torpedo  (ALWT)  and 
tn*  Advenced  Capability  (ADCAP)  torpedo  proofing 
(5)  Initiate  verification  of  towed  array  computer  model 

<U)  PT  '98 A  Planned  Program:  v 


(1)  Complete  Joint  U.S./U.K.  acouatlc  measurement  program 

(2)  Perform  joint  U.S./U.K.  acoustic  measurements 

(3)  Continue  participation  In  the' 


_and  analysis  of  ‘resulting  data 
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(I)  Verify  a  developed  computer  eodel  of  e  generic  Mobile  target  towed  array 

(J)  Complete  exploratory  devclopennt  oo  the  fixed  weapon  target  technical  phaae 

(6)  Develop  new  eignel  proceeelng  technology  ao  mobile  target!  can  operate  sult*blyY~ 

(7)  Dealgn  an  experleantal  directive  ’  ^urlllxlng  Multiple  directive  traneducer  eodulea 

(8)  Build  an  experleantal  elgnal  procaaaor  to  deeonatrate  end  evaluate  new  algorlthne 

d.  (U)  Program  to  Coepletlon;  Thla  la  a  continuing  prograe. 

(U)  Project  F33-327 .  Warheade  and  Fame*! 

*  The  objective  of  thla  work  le  to  develop  warhead  daaage  aochanrams  and  dealgn a  to  provide  lightweight  and  heavyweight 

torpedoee  with  high  kill  probabllltlee  against v  Jaubaarlnae  and  eurface  vaeeala  —  Thla  work  conalete 

of :  — 

-  Development  of  I 

-  Development  ofj  , 

Davelopnant  off  I 

-  Davelopeent  of  J 

Aaaaaament  of to  threat  aubaarlnee 

-  Conduct  J 

Davelopeent  of  aultl-purpoee  _ 

a.  (U)  FT  1M1  Prograe'- 

(1)  .  'J developed  for  the  baalc  ehlp  attack  node  of  the  HK-4B  Torpedo  ^ 

(2)  The  survivability.  ana  performance  of  a  full-scale V  1 

(3)  Analyses  showed' 

(4)  Studlee  of' 

b.  (0)  FT  1983  Prograe: 

(1)  Coaplete  full  acala  flat  plate  tests  I 
CO  Ratabllah  daaage  performance  of"  ’ 

(31  Conduct  teat  for'  .'on  1/I7th  ecale  Model 

(4)  Dealgn,  fabricate,  and  teat*^  ___ 

(5)  Continue  analyele  and  eaall^ecaia  teatlng  on  multi-purpose  warhead  concept*" 

(6)  Ketablleh  configuration  for 

(7)  Initiate  targot  definition  relative  to  ' 

c.  (U)  FT  1984  Planned  Proiraai 

(1)  Procure  1/3  full  ecale  submarine  target  Model  and  teat 

(2)  Initiate  effort*  on  _1 

(3)  Optlnlxe’  J  warhead*  for  generic  or  MK-48  Advanced  Capability  (ACCAP)  torpedo 

(4)  Conduct  snail  ecale'  ■]  teeta  against  aleple  target* 

ft\  n _ .k.  .eJ  1.1  *1.!.  ....  ..  .r  ^ 


'J developed  for  the  baalc  ship  attack  mode  of  the  HK-48  Torpedo 
ana  performance  of  a  full-scale  i 


(4)  Conduct  small  acala'  f  teat*  ag 

(5)  Complete  dealgn  and  Initiate  construction  of 


d.  (U)  Program  to  Completion!  This  la  a  continuing  program. 
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7.  fj)  Project  f 33-337.  Explosives  DgrilogMjit)  gffscta  snd  Saf tty ; 

’  Vary  high  performance  explostvee  ara  required  tof"  conform  to  t'  ;e 

restrictions  In  walght  and  space  —  This  work  will ‘provide  explosive  notarial,  cooperative  sTficts  data,  and  he 

technology'  base  to  assure  that  all  Navy  weapon  wystea  warheads,  fuxas,  and  other  explosive  loaded  devices  can  c t 

Specified  requirements  of  safety,  reliability,  and  effectiveness  —  This  effort  Includes: 

Development  of  aore  effective  and  ealsr  explosive  coapounds 

Devclopaent  of  explosive  Ingredients  which  will  have  favorable  procaaslng  properties,  high  energy  output,  nexlrua 
Insensitivity,  and  alnltaia  cost 

Characterisation  and  Modeling  of  the  free  field  shock  wave  and  bubble  generated  by  underwater  explosives 
Measureaant  and  prediction  of  the  Interaction  between  an  underwater  explosion  and  staple  and  conplex  targeta 
Develop aent  of  predictive  aathoda  for  use  with  net*  underwater  explosives 

-  Development  of  initiation  theory 

-  An  at  crept  to  understand,  nodal,  and  control  the  detonation  process  froa  lrtceptlon  of  reaction  to  stable  detonation 

and  to  apply  such  understanding  of  all  reaction  stages  towards  the  solution  of  fleet  ordnance  survivability  and 

performance  probleaa 

-  Design  and  sensitivity  evaluation  of  percussion,  stab  and  electrically  Initiated  prlaers  and  detonators;  advantageous 
fabrication  and  loading  aethods;  and  Interface  reliability  and  safety  evaluation  aethodt 

*  This  prograa  Initiates  devalopemnt  of  ell  ln-servlc.  warhead  explosive;  for  sir  launched,  surface  launched,  and  submarine 
launched  weaponry 

a.  (U)  rr  mi  Program; 

(!)  Completed  development  and  lnterla  qualification  testing  'f  cast-cured  plestlc-bonded  explosives  (FAX)  coaposltlons 
Including  two  mechanically  strong  boocter  explosives,  an  underwater  explosive  with  Improved  safety,  and  two 

deforaabla  explosives  which  resist  aettlng  and  hardening  in  long  tern  storage 

(2)  Synther'.s  efforts  produced  new  high  density  explosives  Including  the  compound  DTN,  which  Is  now  the  aost  dense 

carbon-hydrogen-fluorlne-nltrogen-oxygen  (CHFNG)  explosive  known  In  tlie  free  world  and  a  DTN  analog  which  could  be 
used  as  a  casting  nadlua 

(3)  Demonstrated  conditions  to  achieve  high  yield  reaction  of  aagneslua  in  exploslve/aagneslua/water  arrangeaente 
(A)  Developed  ultrasoolcally  assisted  extrusion  asthods  for  loading  extrudable  explosives  Into  thin  channels 

b.  (U)  FT  1983  Prograa: 

(1)  Continue  development  of  Insensitive  high  performance  explosives  bseed  on  energetic  binder  •  Ingredients  and  new 
explosive  coapounds 

(2)  Complete  assessaante  of  ingredients  end  laboratory  scale  bubble  tests  for  high  bubble  energy  explosive 

(3)  Assess  cast  cure  designs  for  high  teaperatura  resistant  explosive 

(A)  Coaplete  statistical  analysis  technique  to  guide  design  and  sstabllsh  confidence  levels  for  underwater  explosion 
tests  and  data 

c.  (U)  FT  IMA  Planned  Program! 

(1)  Continue  development  of  Insensitive  high  performance  explosives  based  on  energetic  binders  and  ,ew  coapounds 

(2)  Continue  development  of  prediction  techniques  and  data  base  for  underwater  explosive  performance 

(3)  Develop  shock,  lapact,  and  thermal  Initiation  data  for  Incorporation  into  aess  detonablllty  model 
(A)  Continue  evaluation  of  affects  of  controlled  damage  on  sensitivity  of  explosives 

(5)  Kvaluatu  candidate  high  bubble  energy  explosion  liaslgns 


Prograa  Eleaent:  Wtlg  Tltla:  Underage  Warfare  Weaponry  Technology 

d.  (U)  Program  to  Completion:  TUi  la  a  continuing  program, 

I.  (U)  PROJECTS  OWE  $10  rflLLIOtl  IN  Ft  1961: 

(*)  ((j)  Project  P33-321.  Torpado  Compoaanta  and  Subayateme: 

1.  (0)  DggCEtPTIOg  (Requirement  and  Ptojact)> 

*  Thla  prograa  provides  the  technology  (or  greatly  laprovad  torpado  parforaanca  to  counter  high  parforaence  ESN  threat* 
now  operational  —  Objactlvaa  are  laprovad  target  acqulaltlon  and  honing;  lncraaaad  apaed,  depth  and  endurance;  lower 
radiated  and  aalf  nolea;  and  appreciably  reduced  hull  drag  —  Recent  honing  eyetem,  propulelon,  weapon  -ellencing, 
hydrodynaalc  and  drag  reduction  aceoapllehaante  have  traneltloned  Into  the  Advanced  Lightweight  Torpedo  (ALWT),  the 
torpedo  MK-At  Advanced  Capability  (AOCAP)  and  the  Advanced  Expendable  Training  Target  advanced  development  prograae 
—  Thla  prograa  provided  the  cloaad  cycle  ateaa  turbine  angina  and  NUSCAl  1  electric  battery 

propulelon  optlona  for  the  Advanced  Lightweight  Torpedo  (ALWT)  advanced  development  nodal  —  It  aleo  eatabllehed  the 
technology  baae  for  the  guidance  and  control  eyeteaa  under  development  for  ALHT  and  ADCAP  —  Specifically,  thla  work 
lncludea: 

-  Weapon  Guidance  and  Control; 

.  Develop  technology  to  maintain  adequate  detection,  acquleltlon,  and  honing  capability  agalnet  the  evolvlnx 
high  apead,  deep-diving  ''submarine  threat  —  Thla  lncludea  the  technology  to" 

J  and 

agalnet  counteraaaeurea  " 

-  Propulelon: 

.  Increaaa  weapon  propulelon  energy  and  power  danalty  In  the  following  approachee: 

1  Cloeed  cycle  ateaa  turbine  Stored  Chealqal  Energy  Propulelon  Syetaa  (SCEPS),  now  In  Advanced  Lightweight 
Torpedo  (ALWT)  advanced  devalopaent,  __  '  In  an  Advanced 

Stored  Chemical  Energy  Propulelon  Syatea  (AD SCEPS)  configuration- 
'  Two  high  rate  lithium  battery  electric  propulelon  eyeteaa 

'are  being  developed  ^  '~* 

1  A  high  power  to  Gelght  ratio _  electric  Inverter-motor  la  being  Inveatlgated 

-  Htdtodynaalce/Weepon  Silencing: 

.  Develop  low  nolee  component  technology  _ 

.  Reduce  ealf-aolaa  at  high  torpedo  apeede  to  permit  high  apead  homing  agalnet  quiet  targeta 

.  Reduce  torpedo  radiated  nolee  to  alnlalxe  own  ehlp  eonar  masking  and  target  alertaent 

Drag  Reduction  for  Weapon*: 

.  Demonstrated  a  ^  ^reduction  In  drag  with  In-vater  taete  of  the 

.  Puraue  three  approachee  to  drag  reduction  technology  to  achieve  "higher  weapon  epeede  and  greater  endurance: 

^  J 

US 


/ 


Prograa  Elaaantt  62633M 


TltUi  Undaraa j  Ijtrftji  Weaponry  Tachnolot 


•  Drag  reduction  technology  aupporta  tha  dealgn/developattnt 
Launched  Torpedo  (ASLT)  * 

2*  W)  peoceam  AcogwgugMaga  ajto  wnm  Erwtrsi 

a.  (U)  H  1982  Program 

Weapon  Guidance  and  Control! 


[concept  for  an  Advanced  Subnet in* 


concapta  for  laproving 


(1)  Obtalnad  at-aaa  data  and  avaluatad  an'  "phoning  technique 

(2)  Awarded  contract*  for  davaloplng  aniT  evaluating  *' I  capability  and  obtalnad  at-aaa  aalf-nolaa 

naaauraaanta ^ 

(3)  Advanced  concept  evaluated  'and  tranaltloned  to  the  Advanced  Lightweight  Torpedo  (AWT)  to  aaaltt 

In  their  current  ^effort*.  ^ 

(A)  Tranaltloned  to*"  Advanced  Lightweight  Torpado  lUMTy  ^  concapta  for  leprovlng 

torpodo  '  ~  capabllltlaa  " 

(3)  CoapleteT fabrication  of  a1 

<6)  Coapleted  plan  and  Initial*  feaalbl llty  atudlea  for  Joint  effort  with  Dafenao  Advanced  taaearch  Projact  Agency 
(DA*PA)1_  ~]  Completed  prallalnary  ranging  and  hoeing  algorlthea  for  the  concept. 

Concapt  provldea  for  ^ 

(7)  Conducted  at-aaa  teat  with 

—  1 

(8)  Denonat  rated  ^capability  to  "  * 

(9)  Developed  and~ieeo net rated  _  _ 

(10)  Coapleted  theoretical  developnant  and  tented^  ln-water  an  advanced  paaalve  concept  " 


Propula Ion: 

(11)  Coapletud  breadboard  dealgn  high  perfomance  propulalon  eyatoe  *' 

(12)  Co  opiated  high  teoperature  Stoied  Cfteedcal  Energy  Propulalon  Syataa  (SCtPS)  cloaad  cycle  ataae  turbine  hollar 

dealgn  and  taata  , 

(13)  Succeaafully  tented  ecaled-up 

(IA)  Deeonatratad  electric  uotor  technology  at  a  power  ratio  above  • 

*"** 

Hydrodynaalca/Woapona  Silencing: 

(15)  Conducted  in-^jater  taata  proving 

(16)  Deaonotratad  .  _ 

(17)  Achieved,  by  __ 

(18)  Dealgned  and  teatedS 

(19)  rabrlcated  coopoalte  aaterlpl  tranaducera 

(20)  Do  won 'Crated  In  laboratory  v  '  1 


(B'J 
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Drag  deduction  for  Weapons: 


(21)  Completed  construction  of  the  free-running^  vehicle,  designated  how  Drag  Vehlcle-2,  and 

coawtnced  range  tasting  _  I —  refurbished  vehicle  and  retested  In  tank 

(22)  Identified  TJaa  significant  performance  factors 

(23)  Demonstrated  that*  ^performance  of  underwater  vehicles 

h.  (II)  ft  1931  Program: 

Weapon  Culdanca  and  Control: 

(1)  Develop  and  evaluate  "*  _ 

(2)  Completer*  ^ algorithm  development  for  Improved 

(3)  Demonstrate  system  feasibility  and  performance  capabilities  __ 

(1)  Conduct  moving  platform  at-sea  teats  to  validate  simulation  results*  _ 

(5)  Conduct  et-aaa  tests  to  validate  simulation  results  ’ 

(6)  Complete  feasibility'  studies  of  an  1  approved  concept  __ 

(7)  Continue  efforte  for  developing  precise.  Tellable,  ^capability  for' 

—  Includes  ln-water  tasting 

(8)  Conduct  flow  noise  evaluation  .  _ test  module 

(9)  Complete  analyele  of  jT_  "at-sea  data  and  update  signal  processing 

r '  orlthms  '  r 

O'"  v.cumant  a  flrut  Iteration  of  torpedo  tactics  for  Improving  torpedo  performance 

J 

Propulsion: 

! .  <  Complete  component  testa  for  Advanced  Stored  Chemical  Bnergy  Propulsion  System  (ADSCKPS)  Including  turbine 

wheels  and  Initiate  Stand-off  Weapon  (SOW)  brassbpard  ADSCEPS  fabrication 
.  Complete  30-cell  testa  on  a  12  3/4-lnch  diametar  __ battery  __ 

V  Teat  power  Darlington  Inverter  for  p  high  powar-to-welght  ratio  electric  propulsion  motor 
(  Aegln  aultl-ateck  development  of  jf[  'high  rate  battery 

(IS)  Couplets  design  of  brasebosrd  of  "electric  propulsion  system  and  Initiate  material  procurement 


(16)  C.  luct  Ip-water  demonstration  of  quiet  propulsors 

(17)  Conduct  _ _  _  tests  using's  HK-48  torpedo  —  **” 

(16)  Start  design  of  a  deep  depth 

"Drag  seduction  for  Weapons: 

(19)  Taetf  1 performance  of  Improved  Performance  Undersea  Vehicle  (IPUV)  In  salt  water  tank  at  NASA, 

Langley 

(20)  Develop  '  Improved  Performance  Undersea  Vehicle  (IPUV)  and  test  In  tank  at  NASA,  Langley 

Facility  x 

(21)  Reassign  Improved  Performance  Undersea  Vehicle  (IPUV)  and  prepare  for  free  running  field  tests  In  Dabob  Bay  In 
FY84 


& 
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DoD  Nlaalon  Area:  $2t  -  Electronic  and  Phyalcal  Sctaneaa 

(U)  RESOURCES  (HUMECT  LISTIHC);  (DolUre  In  Thouainde) 


Title:  Underaea  Target  Surveillance 
Budget  Activity:  1  -  Technology  Beam 


Project 

FT  1982 

FT  1983 

FT  1984 

IT  1985 

Additional 

Eatlaated 

No. 

Title 

Actual 

Batlaate 

Batlaate 

Batlaate 

to  Coapletlon 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

35,714 

37,628 

lo'Tfio 

U,*2l 

Continuing 

Continuing 

FU-111 

Concept  Aaaeaaaant  for  Underaea  Surveillance 

6,227 

592 

579 

656 

Continuing 

Continuing 

Fll-121 

Acouatlc  Arraya  for  Underaea  Surveillance 

9,403 

17,057 

18,995 

20.043 

Continuing 

Continuing 

F! 1-122 

Acouatlc  Tranaductlon  Vachnology 

2,735 

2,185 

1,766 

2,213 

Continuing 

Continuing 

Fll-123 

Acouatlc  Procttnlng  Technology 

11,238 

12,526 

13,716 

15,032 

Continuing 

Continuing 

FI  1-124 

Nonecouetlc  Antlaubaarlne  Warfare  (A9U) 

3,938 

3,633 

4,745 

4,068 

Continuing 

Continuing 

FU-125 

Tnrgat  Signal  Characterlatlca 

838 

645 

638 

710 

Continuing 

Continuing 

FI  1-132 

Opt leal /Infrared/Ultraviolet  Surveillance 

966 

590 

491 

549 

Continuing 

Continuing 

Fll-133 

Senaor  Integration 

369 

— 

1,150 

Continuing 

Continuing 

FI  1-555 

Arctic  Surveillance 

— 

400 

* 

* 

Continuing 

Continuing 

*  Frograa  being  formulated  In  conjunction  with  anlect  OPNAV  panel, 
devalopawnt  of  ft  1984  Apportlonaent  and  FT  198)  Budget. 


FT  1984/1985  funding  levela  will  be  adjuatnd  during 


Aa  thle  la  a  continuing  prograa,  the  above  funding  profile  lncludea  out-year  aacnlatlon  and  encoapaeaea  all  work  and 
davelopaant  phaaea  now  planned  or  anticipated  through  FT  1985  only. 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AW»  MISSION  HEEli: 

*  Inveatlgatea  the  relevance  and  technical  feaalblllty  of  potential  aolutlona  to  Navy  operational  naeda  In  Undaraea  Target 
Surveillance 

*  The  work  In  thla  prograa  eleaant  aupporta  the  full  • pec true  of  undereea  target  eurvalllanca  f roe  cloee-ln  tactical 
operation  to  long-range  underaea  aurveillance. 

*  Bacauae  acouatlc  technlquee  era  the  aoat  affective  atana  of  locating  and  tracking  underaea  targeta,  the  effort  la  heavily 
oriented  toward  acouatlce  prograaa. 

*  Increaaad  eaphaela  la  being  placed  on  new  and  improved  acouatlc) 

*  The  aoat  critical  problaa  belEfe  addreaaed  la  the  detection,  claaalflcatlon,  and  locellaatlon  of  theV 

-  t 

*  The  effort  la  grouped  Into  the  following  aeven  areaa: 

Flaad  Senaor  Syataae  —  aadlua  to  long  range  aurveillance,  Arctic  aurveillance,  and  Bottom  Dlatrlbuted  Syataaa ; 

Mobile  Shlpborne  and  Airborne  Senaor  Syataae  —  paaelve  and  active  acouatlca  for  abort  to  aadlua  range  tactical 
aurveillance;  ' 

-  Tewed  Array  Senaor  Syataae  —  for  both  tactlcr.l  and  long-range  aurveillance; 

-  Off-Board  (deployed /free  floating)  Senaor  Syateaa  —  prlnarlly  air-launched  aenaora  for  tactical  and/or  barrier 
aurveillance; 

Konacouettc  —  taloluelneecence,  magnetic,  and  wake  detection  aurveillance; 

-  Active  Adjunct  to  Underaea  Surveillance  —  long-range,  low  frequency,  active  acouatlc  aurveillance  from  a  mobile 
platform; 

-  Generic  Surveillance  Technology  —  technology  applicable  to  uany  undaraea  target  eurvalllanca  ayetaea  lrreapectlve  of 
platform  (t.g. ,  atandarda  and  calibration,  target  characterlatlca,  etc). 
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Frogrnn  Rlement;  6271_1N  Title:  Undersea  Tariat  Surveillance 

C.  (U)  COMPARISON  WITH  FT  1983  MSCRIFTIVl  SIPtlART I  (Dollar,  ta  Thousands) 

*  Tha  chaagea  between  tha  fund.'ng  prof  Ha  ihoaa  la  tha  Ft  1983  Descriptive  Smaary  and  that  shown  In  thla  Descriptive  Suanary 
ara  aa  (alloait  total  progran  changes  of  -96  In  Ff  1982,  -3)8  In  FT  1983,  and  -1630  In  FT  1984  ara  tha  result  of  ovatall 
budget  adjuetuenta  to  tha  tachoology  baae  and  mvlalon  of  coat  aatlaataa 

*  Technology  feasibility  daaonat  rat  Iona  am  tranafarmd  fro*  Tll-lll  In  FT  1982  (Action  Adjunct  to  Undaraaa  Surmillanca, 
Advanced  Autonomous  Array,  and  Fiber  Optic  Dlatrlbutad  Syette)  to  FI 1—12 1 .  Arctic  Surveillance  la  tranaferred  to  FI l -555 . 

D.  (U)  FUNDING  AS  8IFL8CTRD  1H  TM  FT  1983  DtSCAIfTlVt  S1P91ART; 


Total 


Protect 

FT  1981 

rr  1982 

FT  1 983 

FT  1984 

Additional 

Eatloatad 

No. 

Title 

Actual 

Ratlnata 

Satinata 

Rstlmat* 

to  Completion 

Coat 

TOTAL  FOR  PROGRAM  BLOUNT 

V6,80S 

35,810 

'if, $66" 

42,360 

Continuing 

Continuing 

Fll-tH 

Concept  Aaaeaanant  for  Uadoraoa  Surveillance 

4,623 

6,105 

5,671 

6,070 

Continuing 

Continuing 

Fll-119 

Navy  Science  Aaaiatanca  Program  (NSAP) 

3,000 

* 

* 

* 

FI  1-121 

Acouatlc  Arrays  for  Undoraoa  Surveillance 

8,11) 

9,088 

10,399 

11,464 

Continuing 

Continuing 

Fll-122 

Acoustic  Transduction  Technology 

3,330 

2.827 

2,230 

2,367 

Continuing 

Continuing 

FI  1-123 

Acouatlc  Processing  Technology 

10,306 

n.6/,4 

13,466 

16,263 

Continuing 

Continuing 

Fll-124 

Nonacoustic  Antisubmarine  Warfare  (ASH) 

4,406 

3.9)1 

4,230 

4,429 

Continuing 

Continuing 

Fll-125 

Target  Signal  Characteristics 

1,300 

860 

615 

887 

Continuing 

Continuing 

FI 1—131 

Radio  Frequency  Survalllanco 

350 

- - 

- 

- - - 

FI  1-132 

Op t lcal/Inframd/Ult raeiolot  Survall lance 

976 

985 

1,155 

1,058 

Continuing 

Continuing 

Fll-133  Sanaor  Integration 

*  Tranaferred  to  P.R.'a  62766N  and  23638N 

R.  (U)  OTHM  FT  1984  APPROPRIATIONS  FUNDS;  None. 

400 

370 

-0- 

-o- 

Continuing 

Continuing 

F.  (I))  RILATfP  ACTlTITlSSl 


*  Clone  ltalaon  la  ualntaluad  with  tha  Ocaan  Honltoring  and  Control  Division  of  tha  Oufanaa  Advanced  Research  Frojncta  Agency 
In  aroaa  ouch  aa  aurvolllanco  array,  and  aophlatlcated  algnal-procaaalng  tachniguaa  through  Joint  progran  revlaua, 
uorhehopa,  aynpoala,  and  tnformal  dlacuaalona. 

*  Related  program  a  tenant  a  arm 

62543N,  Shlpa,  Submarines,  and  loata  Tec.  mo  logy  62734M,  CountarnaaaUraa  Technology 

62633N,  Undaraaa  Warfare  Weaponry  Technology  62739M,  Ocean  and  Ataoapharlc  Support  Technology 

62721N,  Couaand  and  Control  Technology  6276IM,  Materials  Technology 

62762N,  tilectronlc  Device  Technology 

C.  (U)  WORK  FRRFORHKD  W; 

*  INDUSTRIAL  -  Applied  Reaoarch  Laboratory,  Unlvaralty  of  Tame,  Auattn,  TX;  Bell  Telephone  Laboratory,  Whlppany,  HJ ;  Rolt, 
Brranak  and  Hawnan,  Caabridge,  NA;  RCA,  Burlington,  HA;  Syeteua  Developnent  Corp.,  San  Diego,  CA;  Gould,  Inc.,  Clan  Burnt a, 
HD;  Panda ra  Aaaodatea,  Raahua,  HH;  HydroacoueUca,  Inc.,  Rochaatar,  MT;  Polar  Raaearch  Lab,  Santa  tartar.,  CA;  Sparry 
Unlvac,  St.  Paul,  HM;  plus  20  additional  conpanlea. 

*  m-HOUSR  -  David  W.  Taylor  Naval  Ship  Raaearch  and  Oe  •elopmont  Center,  Be.thaada  and  Annapolla,  HO;  Naval  Air  Developnent 
Canter,  Warminster,  PA;  Naval  Coastal  Cyetene  Center,  Panaua  City,  FI;  Naval  Ocaan  Syetane  Center,  San  Diego,  CA;  Naval 
Raaearch  Laboratory,  Washington,  DC,  and  Orlando,  FL;  Naval  Surface  1'aapone  Center,  White  Oak,  HD;  Naval  Underwater  Syataaa 
Canter,  New  London,  CT,  and  Newport,  RI;  Naval  Civil  Kaglneerlng  Laboratory,  Port  Hueneue,  CA. 
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Prograa  Element:  627 l IN 

H.  CD  PROJECTS  LESS  THAW  $10  MILLION  IN  FY  1984 


Title:  Undersea  Target  Surveillance 


1 .  (U)  Project  Fit— III,  Concept  Aasaasoent  for  Underage  Surveillance) 


Thla  project  coepriaaa  quantitative  analyses  to  determine  the  value  of  new  concept!  to  the  Navy,  relative  to 
operational  requirements  ami  to  coat*  and  capabllltlaa  of  axlatlnR  or  alternative  concepta. 

The  objectivee  are  to  exploit  technology  innovation  by  earlier  Identification  of  proepectlve  application  and  to 
identify  technology  gape  which  are  crucial  to  the  auccaaa  of  a  new  concept* 

Corcept  Aaaaaanenta  include  preliminary  formulation  of  ayateea  concepta,  ayatem  feaalblllty,  effertlveneaa,  and 
•*P*f8*b*6b1  lnweatlgatlona  of  ayatem  feaalblllty  to  the  degree  required  to  determine  whether  further  development 
ahould  proceed  under  another  project* 

(U)  FT  19B2  Program!  I 


fixed  Sena  or 


(1)  Fiber  Optic  Dlalrlbuted  Syatem  la  transferred  to  Pli-121  In  FT  |j|] 

(21  Arctic  Surveillance  la  tranafarred  to  FI l- *55  In  FT  1263 

(3)  Initiated  a  Fiber  Optic  Bottom  Distributed' Syatema  Program  and  conducted  an  at-aea  data  collection  experiment 

(4)  Defined  candidate  nlgnal  proceaalng  algorlthna  for  the  Fiber  Optic  Dlatrlbuted  Syatem 

(5)  Inveatlgated  P 

* 

(b)  Meeaured  relative  current  differential T" 

(7)  Ana ly ted  exlatlng  Arctic  lea  cover  data  to  determine  the  etatlatlce  of  open  or  thin  Ice  lnada  In  marginal  Ice 

aonea 

(6) ^7  -I 

^station  — • 

(I)  Program  plan  defined  for  the  development  of  of 

Mobile  (Airborne  and  Shlpborne)  Senaor  Sretema 

(10)  Completed  aaaeaament  of  perfonaance  problem*/ ope rational  requirement*  of  current  generation  sonar  system* 

(II)  Initiated  analyele  for  SSN  operational  needs  keyed  to  mld-1990*s  threats  (Includes  ALFA  and  OSCAR) 

Off-Board  Sensor  Syatema 

(12)  Advanced  Autonomous  Array  Program  transferred  to  PU-121  In  FT  1983 

(13)  Advanced  Autonomous  Array  Improved  suspension  and  tensioning  syatema  were  developed  and  tested 

(16)  Conducted  first  tea  test  of  window  shads  drogue  and  wavs  actuated  tensioning  device  for  deployed  syatema 
(13)  Alternative  coamunlcatlon  ayateea  for  Advanced  Autonomous  Array  Investigated  and  two  candidate  low- power 
transmission  teclxDquaa  Identified 

(16)  Initial  analysis  tot  the  Advanced  Autonomous  Array  completed 


(16)  Initial  analysis  ^  for  the  Advanced  Autonomous  Array  completed 

a  7)  Advanced  Autonomous  Array  hydrophone  string  redesigned  and  one  array  fabrlcatud 
8)  Improved  shore  processing  algorlthna  and  display ^jyatsn  defined  for  the  Advanced  Autonomous  Arrsy  _ 
(19)  Developed  performance  model  for  deployable  array 

(20)  Defined  'scenario  ^ 

(21)  Developed  aleulatlona  for  sorvo  buoys  In  the  direct  support  role  ' 

(22)  Air  ASH  shallow  watar  capability  aasassaant 
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Program  Iltmtl  627 1  IN 


Title:  Underset  Iirart  Surveillance 


Active  Adjunct  to  U»d*r***-Sur  veil  lance 


(21)  Actln  Adjunct  to  Undotooa  Survolllnnco  transferred  to  FI  1-121  In  FY  IM3 

( 2A>  "  acoustic  oourco*  (lncludlnt  »  spare  source)  conotructod  and  tutting  lnltlatod 

(25)  XU  uojor  tot  tatt  hard  tart  procured ,  handling  eyatee  fabrication  Initiated,  and  deployment  taata  conducted  at 

aaa 

(26)  Shipboard  lnatallatlon  plana  completed  and  laaaa  of  ahlp  for  aaa  taut  Initiated 

(27)  Ac -aaa  tout  plan  completed 

b.  (U)  FT  1>83  Froaraa 

Mobile  (Airborne  and  Shlpborna)  Sanaor  Systems 


(1)  Continue  to  develop  and  ahalyao  batlc  tear eh  and  proaacutlon  tactlca  for  varloua  alaalona  ^ 

(2)  Complete  a  auanary  of  ^  propagatlon'and  nolaa  model*  and  the  required  data  baaaa  for  evaluating 

aonar  perforaance 

(3)  Conduct  aaaaaanant  of  technology  Inpact  aaeoclated  with  projected  threata  under  different  environmental/ 
operational  requirements 

(6)  Teat  and  evaluate  preliminary  deaign  for  hlgh-eltltude,  rapid-deployment  to no buoy 
Off-»oard  Sanaor  Syatene 

(5)  Initiate  low  coat  anno buoy  development  eoocapt 

(6) 1  '  etneor  perforaance  aeeeeeaent  Initiated 

(7)  Develop  nodal  for  direct  aupport  role  of  aonohuoye 

c.  (U)  FT  1W  Planned  F  rot  ran 

Hoblla  (Airborne  and  Shlpborna)  Sanaor  Syatana 

(1)  Coaplete  the  atudy  to  develop  ayd  analyte  bealc  aaarch  and  pronacutlon  tactics  £ 

(2)  Conplata  the  Identification  **  missions  and  scenarios  and  determine  lnpltcatlona  for  toner 

technology 

O)  Complete  the  tactical  aonar  performance  aaaaaamant  agalnat  nld  1990'g.  threata  with  different  environmental  and 
operational  requlrsnaots 

Off-Soard  Senaor  Syatama 

(6)  Evaluate  nodal  for  direct  aupport  role  of  soeobuoya 

(3)  Evaluate  log^cost  sooobuoy  performance  la  barrier,  choke  point*,  and  other  Air  ASW  acenarloe 

(6)  Investigate  ^ 


(7)  Evaluate 


aanaor  capabilities 


<*»  Program  to  Conpletloni  This  la  a  continuing  progran. 
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Program  Element:  827  UH 


Title: 


Undereee  Tenet  Surveillance 


2.  OJ)  Project  ril-122,  Acoustic  Treneductlon  Technology 

Thle  project  comprises  the  technology  of  converting  ecouetic  energy  to  electrical,  atchenlcal,  or  other  deelred  energy 
forme ;  and  aleo  the  lnverae  technology  of  converting  other  energy  forme  Into  acooatlc  energy. 

Acouatlc  treneductlon  technology  Includes  the  development  of  new  aonar  aource  tranaducera  and  hydrophonea  and  the 
develop aent  of  goner  calibration  method! . 

a.  (0)  FT  1M2  Proetaa 

Hoblle  (Airborne  and  Shlpborne)  Senaor  Syateaa 

(1)  Pabrlcated  flaxtenaional  eleaent  low  frequency  line  array  for  Helicopter  Dipped  Sonar  application 
Towed  Array  Senaor  Syateaa 

<*r 

J 

Cenerlc  Ifforta 

(1)  Daelgned  and  partial  'y  -.onpleted  conatructlon  of  a  i hallow  water,  parametric  active  aonar 

(A)  Tranaitloned  low  fret  ncy  flaxtenaional  projector  dealgn  to  Active  Adjunct  to  Undersea  Surveillance  Program 
(S)  Completed  conatructlon  | 

|8)  Produced  A  new  teat  hydrophonea,  f  ~7for  increased  evnr.tt  lvlty 

(8)  Fabricated  new,  " 

%e-n 

o,  (0)  FT  1W3  Program 

Hoblle  (Airborne  end  Shlpborne)  Senaor  Syateaa 

(1)  Evaluate  'f leatenaloaal  eleaent  line  array  for  Helicopter  Dipped  Sonar 
Tewed  Array  Senaor  Syateaa 

(2)  Conduct  an  at-eea  teat  of  a  flexible  coapoalte  hydrophone  nodular* 

Cenerlc  Effort a 

(3)  Continue  calibration  ataodarde  and  aeaaureaanta  work  of  active  and  paaalve  eleaent a  for  ecouetic  arraya 

(A)  Conetruct  and  evaluate  performance  ace)  reliability  of  flaxtenaional  projector  for  Active  Adjunct  to  Underaea 
Surveillance  Program 

(3)  Conetruct  one-^Jilrd  ecale  model  of  planar,  focuaed  neerfleld  calibration  array  for  high  resolution  aonar 
(8)  Coaplete  tjte 

(7)  Scale-up  aaoufacturlng  process  f-  ** 

(8)  Scale-up  nanufacturlng  proceai 
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1  , 

\ 

Prograa  Element:  627 UN  tl-n  Undersea  Target  gwrilUjlM 

c.  (0)  FY  1986  Planned  Program 


genetic  Effort* 

(9)  Demonstrate  at  see]” 
(19)  Develop  end  evaluate 

(11)  Composite  f~ 

Center,  Hew- London,  CT 

(12)  Coaplete  development 


against  a  submarine  target 
for  towed  arrays 

^transitions  to  advanced  development  at  Naval  Underwater  Systems 


d.  (U)  Program  to  Completion:  This  Is  a  continuing  prograa 


3.  (9)  Project  FI  1-126,  Monacouatlc  Antisubmarine  Warfare 

*  This  project  comprises  undersss  target  surveillance  technology  in  which  the  primary  sensor  does  not  rely  upon  the 
detection  of  acoustic  energy 

*  Nonacouatle  antisubmarine  warfare  Includes  magnetic,  hydrodynamic,  contaminant  and  gravitational  phenomena. 
(Techniques  employing  electromagnetic  phenomena  are  reported  In  FI  1-132.) 

a.  (U)  FT  1982  Program 

Nonacouatle 

(1)  Completed  analysis  f~ 

(2)  Modified  existing'' 

'  feasibility  tests 

(3)  Completed  performance  prediction  analysis 

(4)  Completed  evaluation  of  several  classes  of  nonacoustlc  localisation  algorithms  using  simulated  data 

(3)  Completed  preliminary  Investigation  __ 

(6)  Completed  performence  prediction  anaTyals  of  J 

(7)  Performed  Initial  Investigation  of  environmental /signature  Interaction  for  one  aaosraohlc  area 

(8)  Completed  single  end  multiple  _ 

(9)  Completed  fabrication  of  the  multisets  magnetic  gradlometer  _ 

(10)  Conducted  and  analysed  stationary1 

(11)  Conducted  key  experiments  leadlngTol  ^ 

(12)  Conducted  airborne  maaaurenents  and  data  collection  of  geologic  magnetic  noise 

b.  (U)  FT  1983  Program 


Monacouatlc 


(1)  Coaplete  signature/environmental  Interaction  assessment  of  sgneor  performance  for  one  geographic  area 

(2)  Complete  preliminary  _ 

(3)  Define  criteria  and  methodplogy  fort~  .algorithm  evaluation 

(4)  Initiate  utility  analysis  j 

(3)  Couplet}  Investigation*  1 

(6)  Define  *  '  “  detection  algorithms 

(7)  Initiate  fabrication  ot  demonstration  unit  for  detection'^ 
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Program  Element:  627 HW 


Title:  Undersea  Target  Surveillance 


(8)  Heaaure  ln-sltu  the^"~ 

(9)  Perform  the  system  Integration  of  second-generation,  *"* 

(19)  Complete  laboratory  teatlng  '  * 

(II)  Initiate  airborne  background  megnetlc  gradlometer  open  ocean  meaeuremente 
c.  (U)  FT  1986  Planned  program 


Honacouetlc 

(1)  Evaluate"  _  algorithms  __ 

(2)  Complete  performance  prediction  Investigations 

(3)  Develop  concepta  for  nonacoustle  eenelng 

(4)  Initiate  preliminary  design 

(6)  Initiate  ,■  Perform  alto  aalectlon  and  background  purvey. 

(6)  Evaluate  'airborne  environmental  data  from  magnetic  gradlometer 

(7)  Conduct  and  analyte**  * 

d.  (0)  Program  to  Completion:  Thle  la  a  continuing  program 
4.  (U)  Project  Pll-125,  Target  Signal  Characterlatlca 

*  Thie  project  comprltea  the  technology  of  target  radiation,  absorption,  reflection,  scattering,  and  re-radlatlo::  of  energy 
lnaofar  aa  theae  phenomena  apply  to  foreign  target  detectability  and  identification. 

*  Target  signal  charactarlstlce  Includes  Investigations  of  acoustic  passive  signature  characteristics  and  active  echo 
structures. 

s.  (U)  FT  1982  Program 
Generic 

(1)  Provided  predictions^  Jin  the  Active  Adjunct  Undersea  Surveillance 

frequency  regime 

(2)  Veil  dated  the  use  of  1/100  scale’ 

J 

b.  (U)  FT  1983  Program 

\ 

Genetic 

(l)  Complete  weapon's  frequency  measurement a V* 

c.  (u)  FT  1984  Planned  Program 

Genetic 


(1)  Complete  target  strength  aeaaureaenta  of  threat  submarine  models  and  appraise  analytical  aethods 

d.  (U)  Program  to  Completion:  This  Is  a  continuing  program 
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Title:  Underset  Target  Surveillance 


Progrea  Element: 


5.  (U)  Project  MHM,  Optlcal/Inf rered/Ultrevlolet  Survelllence 

'  This  project  comprises  target  surveillance  technology  In  which  the  prlaary  sensor  relies  on  detection  of  electromagnetic 
energy  In  the  visible.  Infrared,  and  ultraviolet  spectra. 

'  Optlcal/Inf rared/Ultravlolet  surveillance  Includes  photographic,  television,  laser,  and  other  passive  or  active  techniques. 

a.  (U)  PY  1982  Program 

Honacoustlc 

(1)  New  advanced  law  light  level  image  lntenalfler  sensor  fabricated 

(2)  Tasted  at  sea  the  ability  to  use 

_  I 

(3)  Conducted _a  high  altitude  _  _ 

(*)  Conducted  “  concept  feasibility  survey 

b.  (0)  nr  1983  Program 


Monacouetlc 


Concepts  of  daylight  operation  and  advanced  detection  and  Image  enhancement 


(1)  Calibrate  and  flight  test  the  new  Advanced  Solid-State  Array  sensor  to  evaluate  the  potential  performance  of  ocean 

(2)  "Conduct 

to  be  developed 

c.  (0)  FY  1W  Planned  Program 

Honacouetlc 

(1)  Perform  operational  analysis  including  Investigation  of  ultraviolet 

phenomena  daytime  evaluation  and  complete  signal  power  spectral  dencityjliaracterltatton 

(2)  Conduct  a  study  onl  _J 

d.  (U)  Program  to  Coapletlon:  This  is  a  continuing  program 

I.  (U)  PROJECTS  OVEE  $10  HIL1.I0H  IM  ft  1981:  , 


A.  (0)  Project  Pll-121,  Acoustic  Arrays  for  Undsrsss  Survslllsnce 
1.  (u)  DESCEIPTIOE  (Requlramsnt  and  Project) 

This  project  comprises  undersea  target  surveillance  technology  which  relies  upon  the  detect  lor.  of  acoustic 
energy  by  various  configurations  of  receiving  sensors. 

Acoustic  arrays  for  Undersea  Surveillance  include  sensor  configurations  for  fixed,  mobile,  deployable,  and 
airborne  applications  and  addresses  both  active  and  passive  acoustic  sansor  systems. 

The  project  also  Includes  tra  -emission  methods  for  relaying  saasor  outputs  to  a  desired  location  for  processing 
and  analysis.  (Processing  and  analysis  Is  In  Project  FI-123). 

'  The  following  major  technology  feaaibility  demonstrations  are  included  in  Pll-121: 
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Progr&u  Element:  627 1 IN  Title:  Undersea  Target  Surveillance 

-  Advanced  Conforaal  Submarine  Acouetlc  Sensor 

-  Fiber  Optic  Distributed  System 
Arctic  Surveillance 
Advanced  Autonomous  Array 

Active  Adjunct  to  Undersea  Surveillance 

2.  (U)  PROGRAM  ACCOKPLISHMKHTS  AMD  FUTURE  EFFORTS: 

a.  (II)  FT  1982  Prosrsa 


Fired  Sensor  Systems 

(1)  Fiber  Optic  Distributed  Systeu  (FODS)  transferred  fro*  FI 1—1 1 1  In  FT  19S2 

(2)  Arctic  Surveillance  transferred  fro*  FI 1—1 1 1  In  FT  1982 

U)  Hew  fiber  optic  trunk  cable  designed  Including  contlnoualy  uelded  conductor  tube 

(A)  1  k*  fiber  optic  trunk  cable  section  procured  and  electrical  and  siechanlcal  testa  conducted 

Hobllt  (Airborne  and  Shlpborne)  Sensor  Syste** 

(5)  Organised  the  Advanced  Conforaal  Submarine  Acoustic  Sensor  project.  The  objective  la  to  yield  a  tenfold 
Increase  In  the  area  search  rate  of  nubaurlne  sonar 

(6)  Industry-wide  briefings  and  workshop  held  to  press  Investigations  into  sonar  array  design  problems 

( T )  Previous  component  developaents  to  lnprove  submarine  sensor  arrays  were  Integrated  Into  a  systea  design 
(8/  Completed  '  (measurements'  I  to  identify  'noise  contributions 

to  sonar  sslf  noise 

(9)  Developed  ^'acoustic 

arrays 

(10)  Conducted  prototype  Helicopter  Long-Range  Active  Sonar  denonstratlon  In  the  Mediterranean  Sea 

(11) ^  deaonat rated  wide-angle  coverage  with  «  single  low- 

profile  unit  " 


Towed  Array  Sensor  Srsteaa 


(12) 

(13) 

(1A) 

05) 

(16) 

(17) 


(IS) 

m 

ill) 


Coapleted  development  and  laboratory  test  of  a  new  highly  reliable  towed  array  teleaetry  systeu 
Initiated  testing  of  Kavlar  strength  aenbers  for  surveillance  towed  array  application* 

Demonstrated  petforaance  of  _  hydrophone  over  an  operational  range  cf  temperatures  and  pressures 

Coapleted  analysis  of  j^ssponse  characteristics  of  directive  sensor  eleagnts  ~ 1 

Fabricated  and  tested  _  _J hydrophones  "" 

Demonstrated  feasibility  of 'operating  as  a  continuous  underwater 

acoustic  sensor  -  _  "  ’ 

Developed  a  new  concept  for  a  slgnal-free-reference  sensor 

Coapleted  the  fsaslblllty  study  of  aultldlasnslonal  towed  arrays  and  Identified  the  technology  Issues 
Coapleted  analysis  and  Inland  testing  of  a  low  wave  number  experimental  nodule 

Full-tests  verified  full-strength  csble  termination  for  new  multi-platform  (ship,  sub,  helo)  tow  cable  design 
Initial  survey  revealed  st  least  33  submarine  towed  arrays  damaged  hy  shark  bits  since  197A,  laid  2nd  Shark— 
tlte  Workshop  for  development  of  effective  repellents 


127 


Program  Sleaent:  62711K 


Tide: 


Undersea  Target  Surveillance 


Off  board  3«n»or  Systems 


(23)  Advance!  taiteueoui  linr  transferred  froa  FI l—l  1 1  In  FT  1982 

(24)  Initial  design  study  for  en  ~  used  with  off-board  sensor  arrays  completed 

(25)  Quantified  performance  characteristics  of  super  corrosive  metals,  under  various  conditions,  for  deployed 
systems  applications 

(26)  Evaluate  ^  Directional  Frequency  Analysis  Recording  sonobuoys 

(27)  Ccaploted  Directional  °oaaand  Activated  Sonobuoy  systea  reverberation  reduction  developnent 

(28)  Developed  Ion  cost  aonobugy  concept 

(29)  Initiated  developaeot  of__  Sonobuov 

(30)  Initiated  evaluation  qf  axietlng/avolvlng  Air  ASH  aantors 

(31)  Sealgn  paraeaters  for  _  1 

(32)  Sea  teats  conducted  In  arose  of  tactical  laportance  to  Air  ASW  using  existing  aenaore 

(33)  Initiated  Low  Cost  Sonobuoy  developnent  In  accordance  with  recoaaendat Iona  of  the  1981  Off-ioard  Sensor  Workshop 
134)  Compared  performance  of  new  and  evolving  alt -deployed  sensors  _ 

(35)  Coapleted  fabrication  of  Submarine  Expandable  Vertical  Array  test  units  (surface  launched) 

(36)  Successlul  bench  test__  for  Acoustic  Range  Ferforaance  Enhance  sent 

(37)  Defined  concept  for  Tlarray  to  galn~ 

against  quiet  dlcsel-electrlc  submarine  targets  J  ~~ 

Active  Adjunct  to  Undersea  Surveillance 

(38)  Transferred  froa  rll-ttt  In  n  1983. 

b.  (0)  FT  1983  Frogrea 


Fixed  Sensor  Systems 

(1)  Develop  processing  jlgorlt.es  to  perfora  detection  and  classification  for  the  Fiber  Optic  Distributed  Systea 
(rODS)  to  Include: 

(2)  Test  candidate  Fiber  Optic  Distributed  Systea  algorithm^ using  bottoa  sensor  data  collected  during  the^~ 

(3)  Install  acoustic  sensor  systems' 

l' 

(4)  Evaluate  Inter -sensor  correlation 

(5)  Design,  build,  and  Install  a  shore  controllable" 


Mobile  (Airborne  end  Shlpborne)  Sensor  Systaae 

(6)  Sxacuta  experiments  on  1/4  scale  aodel  submarine  to  deaonstrate  revolutionary  improvements  In  components  of  a 
sonar  array  daelgp.t 

-  Design,  specify,  build  and  teat P 

-  Design,  nr*cify,  build  and  test  | 

-  Define  and  evaluate  changes  to 


■> 
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Develop  and  purchase  a 

Evaluate  fiber  cables  dnd  hull  penetrators  for  submarine  use  at  operational  depth 

(9)  Using  1/15  scale  aodals,  evaluate  potential' 

(10)  Initiate  analysis  of  Hsllcopter  Long  Range  Active  Sonar  performance 

(11)  Conduct  acoustic  calibration,  pressure,  and  vibration  tests  on  PLTETE  units;  traneltlon~to  sea  tests 


T^tle:  Undersea  Target  Surveillance 


Towed  Array  Sensor  Systems 


(12)  Complete  procureswnt  of  reduced  disaster  surveillance  towed  array  components  and  Integrate  all  consonants  prior 
to  EY  1984  systaa  reliability  testa 

(13)  Fabricate  r"  _)and  construct  af  nodule  using 

theae  elements  __  w  ' 

(14)  Conduct  an  at-sea  teat  of  the  ~ 

(15)  Coaplete  evaluation  of  Kevlar  strength  aeabers  for  towed  array  applications  __ 

(16)  Coaplete  evaluation,  through  a^-sea  tasting  of  the  self-noise  improvement  potential  of 

,  for  both  surveillance  and  tactical  towed  arraya 

(17)  Sea  teat  low  wave  nuaber  tactical' towed  array  aodula 

(18)  Initiate  dsvglopmsnt  of  prototype  directional  aleaenta  for  towed  array 

(19)  Demonstrate  hydrophones 

(20)  Coaplete  section  design  for  Integrated  multi-platform  tow  cable;  continue  work  on  data/power  transmission  and 
cable  handllng/atorage  techniques 

(21)  Develop  behavioral  assays  for  new  datargant-besad  shark  repellents;  conduct  lab  tests  to  establish  required 
concentration 


0ff-»oatd  Sensor  Systems 

(22)  Coaplete  fabrication  of  new  hydrophone  arrays  for  the  Advanced  Autonomous  Array  system 

(23)  Conduct  abort  aes  teats  of  Advanced  Autoooaoua  Array  hydrophone  strings  In  both  horlsontal  and  vertical 
configurations  to  refine  handling,  deployasnt,  and  tensioning  Issues 

(24)  Iaplenant  and  test  searchlight  processing  algorithms,  displays,  and  nan-machine  Interface  techniques  to  be  used 
during  the  FT  1984  Advanced  Autonomous  Array  sea  teat 

(23)  Investigate  repaeter  design  and  deployment  for  an'  _ 

(26)  Initiate  testing  of  general  surveillance  algorltha'lnpleasntatlon  using  an  advanced  low  power  processor  for  use 
In  a  deployed  buoy  system 

(27)  Continue 

(28)  Initiate  development  of  the  low  coat  sonobuoy  design/configuration  r 

(29)  Design  and  develop  prototype  array  structures,  packaging,  and  deployment  procedures  for  s 

(30)  Investigate  Improved  detection  performance-  for  horlsontal  line  array  ^sonobuoy  * 


(31)  Field  test  prototype  fiber  optic  cable  for  Acoustic  Range  Performance  Enhancement  Program 


Active  Adjunct  to  Undersea  Surveillance 

(32)  Conduct  first  at-sea  demonstration  of  active  adjunct  to  undersea  surveillance  system  to  Include; 

Deployment  and  retrieval  of)"  1 

-  Measurement  of  '  signal  propagation  characteristics 
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Title!  Undent*  Tercet  Surveillance 


Teat  of  system  performance  using  varioua  transmit  signal  wretonea  and  processing  technique* 

■  Meacuraaai&t  of  ocean  reverberation  charartertetlea  and  quantification  of  their  effacta  on  ayatea 
performance 

c .  (0)  Ft  1W4  Planned  Prograa 

Heed  Sanaor  Syataaa 

(1)  Integrate  tucceeaful  Fiber  Optic  Dlatrlbutad  Syaten  algorlthaa  at  the  Acouetlc  taaearch  Center,  conduct  teata  with 
but toe  aenaor  data,  and  develop  field  nanageeent  and  control  technique** 

Mobile  (Airborne  and  Shlpborna)  Sanaor  Syatana 

(2)  Couplet*  evaluation  of  Helicopter  Long* tang*  Sonar  performance'*  J 

(3)  Furnish  design  recoenendetlons  and  specification  -  to  advanced  development  sonar 

project*  *" 

(1)  Kxacut*  «  per  leant  e^oo  1/6  acala  modal  suhmerlna  to  demonetrata  complete  new  eoner  erray  design  concnpte. 

Integrate'  Into  a  eoner  erray  system* 

-  evaluate  _  to  detetmlna  effect  on  noise  tranaaleslon 


■  Final lee  and  evaluate  improvement^  In' 
-  Deaonatrate  the  performance  of  e 

system. 


_  and  hull penetrator 


(5)  Furnlah  preliminary  sonar array  design  recommandatlona  to  edvancad  development  sonar  projects. 

(6)  Evaluate  the  effects  of  a^  ~ ] 

Tewed  Array  Sanaor  8yatema 

(7)  Conduct  self  nolee  measurements  aod  reliability  tasting  of  a*" 

(6)  Invest lgata  Improved  surveillance  towed  artay  netartala.  — ■ 

(S)  Complete  sea  teat  of  tactical  towed  test  bad  array  with 
(10)  Complete  development  for  raferance  sensor  for  "*  ~]  for  tactical  towed 

array*.  —  ^ 

*}*>  5*fln*  th»  performance  characteristics  of  the  "  'I  toned  arrav  dealana. 

(12)  Determine j|nd  quantify _ 

03)  Perform  a  _  acoustic  sensor. 

(16)  Fabricate  prototype  multl-platforn  tow  cable  Vod  conduct  initial  lab  tests  prior  to  ae*  test*. 

(15)  Conduct  field  teats  of  acouetlc  arrays  with  and  without  aharfc  repellents  to  establish  operational  ef fact  Ivan*** 
of  sew  datargant-basad  shark  rap* Hants. 

Off  Board  Sanaor  Systems 

(16)  Conduct  an  at-*#*  demonstration  of  the  Advanced  Autonomous  Array  system  to  include  evaluation  of  Inproved 

array  tensioning  searchlight  procasalag  and  display'  7 

(17)  Dnmonattat*  low  power  processor  capability  for  general  surveillance  processing  of  Advanced  Autonomous  Array  data. 
(IB)  Develop  and  fnbrlcnt*  Improved  vertical  array  design*  for  deployed  system  sea  tests. 

(1»)  Teat  deployment  from  an  aircraft  platform. 

(20)  Opdata  the  identification  of  ntaslons  and  scenarios  for  evolving  off-board  sensor*  and  determine  the  Implication* 
for  thalr  further  development. 

(21)  Develop/ fabricate''  ,J 

(22)  Davalop/fabrlcata/demonatrat*  Low  Cost  Sonobuoy  candidates. 


U&' 
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trograa  Element:  BUW 


Title  Undersea  Target  Suryalljance 


• (23)  Develop  sensor  concept]  for  ’ 

(24)  Deve lop/ fabricate  Advanced  ’  jSonobuoy  Spates. 

(25)  Increase  tha  nueber  of  hydrophones  and  Introduce  a  vertical  steering  capability  In  the  vertical  fiber-optic  array. 

(26)  Construct  full  scale  ^  'submarine  detection  and  conduct  proof-of-concept  daeo  In 

ST  US  5. 

(27)  Test  Improved  detection  perfornence  for  horlaontal  line  array  sonobuoy  ^  ( 

Active  Adjunct  to  Undersea  Surveillance  (AAUS) 


(28)  Conduct  an  at-aea  teat  In  r  _ 

(24)  Couplets  processing  and  analysis  of  all  aaa  test  data  and  provide  recounendatlons  for  potential  Active  Adjunct 
System  performance. 

d.  (0)  Program  to  Completion:  This  Is  a  continuing  program 

e.  (U)  Milestones:  Not  applicable 

B.  (U)  Project  Pll-123.  Acoustic  Processing  Technology 

1.  (U)  DS8CKIPT10B  (Requirement  and  Project) 

*  This  project  comprises  tha  technology  of  detecting,  localising,  tracking  and  classifying  targets  by  signal  processing  and 
other  techniques  of  evaluating  the  outputs  of  acoustic  sensor  systems. 

*  Acoustic  processing  technology  Includes  electronic,  optical,  computer-aided,  visual,  and  aural  methods. 

*  Also  Included  is  Information  processing,  storage,  retrieval,  and  display  technologies. 

2.  (tit  PE0C8AK  ACCOMPLISHMENTS  AM>  POTOTB  WORTS 
a.  QJ)  PT  1982  Program 


Pined  Sensor  Systems 

(1)  Three  optical  amble  /  surface  processors  of  different  designs  Installed  and  tasted  at  the  Acoustic  kssearch 
Center 

(2)  Wave 'root  beanforming  teak  completed.  Capability  to  discriminate  target  of  interest) 


(3) _  Ocean  effects  on  the,  ] algorithm 

quantified.  V 

(4)  Investigation  of__  completed.  Important  parameters 

for  ~  and  tracker  correction  quantified.  — * 

(5)  Improved  smn-machlnn  Interface  (MM1)  algorithms  and  displays  Installed  on  a  high  resolution  display  system  at  the 
Acoustic  lesearch  Canter. 

(6)  Improved  target  aasodatlon  technlquaa  Identified.  __ 

(7)  A  new  technique  developed  to  utilise  beam  merging  displays^ 

-U  ^ 

(8) t  techniques  tested  at  the  Acoustic  Caaearch  Center. 

(9)  Acoustic  kesearch  Center  transferred  to  Navy  management  sod  steps  Initiated  to  move  this  facility  to  tha  Naval 
Ocean  8y stems  Canter.  *•«  Dior 

(10)  The  following  '•.•—'is.  :.<  were  '.ed  at  the  Acoustic  kesearch  Center:  _ 


_J algorithm 


completed.  Important  parameters 
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-  JJultlerray  technology  dnuitrttioa  (how ad  wcctulul  eluilHculM  of  ■  throat  target  using  the 


(11)  Improved  nan-machine  Interface  (1*11)  for  tntararray  proceeelng  Implemented  on  a  high  reaolutlon  display  system. 

(12)  Improved  data  baa*  aaaageaent  techniques  developed  and  Seated  for  aurvellUoca  algnal  procaaalng  application*. 

(13)  Deoonetrated  that  ocean  multipath., structure  ca  jm  reaolved  In  two-  array 


Mobile  (Airborne  and  8hlpborna)  Senaor  Syeteaa 

(U)  Fabricated  a  real-tine  procaaaor  for[^  '/algorithm  and 

evaluated  lta  performance  with  simulated  and  tea  data.  '  " 

(15)  Initiated  davelopaant  of  a*- 

(16)  Developed  naxlnua  likelihood  detection  technique*  for  processing’^  | 

(17)  Developed  aoftwar*  teat  bed  for  evaluation  of  alternative  detection  and  classification  technique*  for  active  ASW 
Sonar  ualng  recorded  aea  data. 

(18)  Developed  and  denonatrated  at  aea  on  three  occaalona  an- active  aonar  elngle  target  claaalflcatlon  prototype. 

(19)  Developed,  eatenalvely  tested  In  the  laboratory  and  at  aea,  and  transitioned 

.  J 

(20)  Assembled  “  data  collection  equipment  andcooductad  an  ln-wetar  experimental  prograa  providing  data  (or 

development  of  the- 


(21)  Conducted  at-aea  eaperlaaata  for  determining  the  feasibility  of  using  i 
for  detection  and  claaalflcatlon. 

(22)  Initiated  an  effort  to  determine  the  utility  of 

»  - 

(23)  Evaluated  the  ~ 

extensive  baa*  oT aea  data  recording*. 

(26)  Initiated  a  major  prograa  (or  developing,  damonatratlng  and  evaluating, 
(23)  Kvaluatod/teated  ~~ 

(26)  Initiated  i  "'to  array  data. 

(27)  Developed  Airborne  aenaor  proceaalng  and  correlation  for  i_ 

towed  Array  * - “-pTinT 

(28)  Completed  analytical  investigation  of^ 

(29)  Completed  analysis  of 

(30)  Developed  and  aea  tooted  adaptive  algnat-proceaalng  techniques  for*"" 

J  towed  array* ■ 

(31)  Completed  analytical  Investigation  of  using ~ 


J  of  mines 
*3  using  an 


Off-board  Senaor  8ynt*ma 

(32)  Completed  fabrication  of  Submarine  Expendable  Vertical  Array  test  unit*  (surface  launched). 

(33)  Initiated  efforts  to  validate'-  ^teat  resources. 


Progran  (lmnti  627  HW 


Title  Undersea  Tat  Jut  ignjlHinet 


(3A)  'Submarine  Expendable  Vertical  Array  and  completed  analyala  of  tht 

reeultlng  data. 

( 35)  Completed  development  of  evaluation  methodology  for  coapa^nf  candldata  off  board  surface  ahlp  aanaor  systems^ 

(36)  Iaplaaantad'  'for  Cifactlonal  Frequency  Analyala  Recording  (D1FAAJ  aonobuoya. 

(37)  Ooaplatad  a 

(38)  Coaplatad  an  officiant)  t 

(39)  Coaplatad  evaluation  ofT  _  ^Directional  riequeney  Analyala  Recording  with  raal  data. 

(60)  Demonstrated  T  for*  Air  ASH  aaoaora  using ~  ) 

(61)  Coaplatad  performance  testing  of)  ^ 

lapi«PM»tloa  of  1 _  inode  for  ASV  Aircraft  Advanced  Signal  Processor  Initiated. 

(A3)  ~)l^>lemant*d  tot  low  frequency  acouatlc  renglo-i-gtaa  (LOFARgraa)  analyala  anhancaaant. 

b.  (U)  FT  1M3  Program 


Fixed  Senior  S; atoms 

(1)  Design  and  Implement  data  baaa  management  ayataaa  to  aupport  tha  davalopaant  of  advanced  Inf or net Ion  processing 
concepta  and  signal  processing  appllcatlooe  at  tha  Acouatlc  Research  Canter. 

(2)  Reinstall  tha  Acouatlc  Raaenrch  Canter  facility  foraarly  located  at  Moffett  Field,  CA  at  the  Havel  Ocean  Syetena 
Cantnr,  Spn  Hep,  CA  and  petforn  the  fullowtag  experlnenta: 

-  Second  anltl-array  demonstration  experiment 

(3)  Evaluate ' bearing  aoctor  display  technlquaa  for  uae  In’ 

(A)^Jpoduct  an  Intensive  teat  of  f  ~  to  evaluate  potential  parforaanca  In  coaparleon  with 

(3)  Develop  and  tact  Information 'processing  technlquaa  for  aurvnlllanca  data  aaaoclatlon.  Including  advanced  dlaplaye 
and  nan-nachlna  Interface. 

(6)  Develop  and  toet  Jfor  Surveillance  Towad  Array  Sensor  Systsn  (SUETASS)  application. 

(7)  Develop  technlquaa  lb  provide  lap roved  coaputational  efficiency Y 

(8)  Fabricate  and  teat  a  new  high  speed'*  _j 

(9)  lnvnetlgate  new  conputatlonally  Intensive  signal  processing  algorlthna  with  surveillance  potential,  for  application 
to  systolic  array  processors. 

(10)  Transfer  the  Honey well -built  acousto-optic  passive  anbtgulty  surface  (PAS)  processor  to  Haval  Research  Laboratory 
for  optical  Implementation  of  lnags/pa^tern  recognition  algorlthna. 

(11)  Intend  Integration  tine  to' 

(12)  lnltUt«  project  for  dotoctlag,  walyili  m4  dlrpUy  j 


HoMlo  (Alrboroo  iad  SMptoroo)  Senior  8yti— 

(13)  Jalldata  analytical  results*’ 

(1A)  _ 

(15)  implement)  to  red 

(It)  Evaluate  1_  1 

(17)  Couplets  quantification  yf  the  perfornance  of  coaputer  aided  classification  technology^* 

7  „ 

(18)  Coaplete  evaluation  of  utility  of'  J 


to  reduce  loadlnj. 
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IM«hm  Target  Darnllltnw 


(U)  litre  1  ee  offboerd  iijrf  ace  chip  Minor  ijritM  evaluation  technl^uee  and  aalact  a  candidate  approach 

(20)  Inveetlgate  tha  ef  fectlveneee  ofr 

(21)  Determine  tha  f 


(22)  Coaplota  fumet total  4**crlpttoa  of  an'  Monacal  looar  Iaforaatloo  Procaaaor  for  automating  tha  procoeelng  of 
tactical'  acouatlr  data.  r  ^ 

(21)  Develop  algorithm  to  reallie  _  __ 

(21)  Evaluate  at-eea  data  1 
(IS)  Ooaplat*  developamnt  #((_ 

# 

(26)  Baaluatat  Jcomcepte  for  datoctloa  aad  local laaTl on  of  alnoa. 

(27)  Degie  laplavaotatloa.pf  a  target  aaaagemeat  apataaT  J approach. 

(21)  Coop lata  aaalysle  of  _  J  taata. 

(29)  Coaplata  aaaaaaaaot  of  feasibility  off_ 

(JO)  Daaalop  aconatlc  aaorlcoatat/llaollaatloa.  anna  or  fan  Ion  tachalguae  far- 

(31)  Boaluata  "  Ifor  Air  AW  appUcattAT.  — 

(32)  Bveluate/Eaat  lateractlve  operator  alda  i.'or  Advanced  Signal  Procaaaor. 


Towed  Array  Booaor  Svatmaa 


4 


(31)  Determine  detection  lapomaaata  for  tactical  towed  arraya^ 
(3A)  Determine  towed  agray' 

(33)  CooductR' teata  of 

(36)  Deaoeetrete  r 

(37)  Evaluate  tha  perforwaaca  of  T 


(38>  Kaproceaa  tha' 

(39)  formulate  tha  design. and  begin  fabrication  of  tNg^ 


Jranulta. 


1 


(60)  Determine  t;m  eJffedtlwnesa  of  f 

(61)  Evaluate  roboatnnaa  and  lo-tha 'array  lopli 


lie  Uguld  filled  towed  arrafa. 
■Eat lorn  roguiremaats  for'-  > 


Off-Board  Saaaor  Systems 


(62)  Da vi lop  new  dlapleya  red  procaaalng  algorlthwa  for  general  surveillance  oparatloa  with  Idea need  Autonowoua  Array 
data. 

(63)  Initiate  teatlus  of  general  surveillance  algorltha  laplamentatloa  ualng  an  advanced  low  power  procaaaor. 

(66)  Cda^are  SEVA  (Submarine  Expendable  Vertical  Array)  targeting  range  and  depth  performance  with  that  exported  from 
other  Sufaaarlna  aanaora  auch  aa  tha  apharleal  and  towed  array  of  tha  SQQ-3  aod  generate  a  rev land  SEVA  baealine 
daalga.  ^ 

(63)  Conduct  an  at-aaa  Subaerlne  Expandable  Vertical  Array  (SIVA)  data  collection  exerclaa 

(66)  Bvaluata  an^ 


(•  l¥i 
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Title  I  Undaraw  Tarxet  8mw1Umm 


(67 )  Extend  development 
processor. 


,to  the  AQA-7 


c .  (0)  ft  1984  Planned  Proaraas 

Fixed  Sensor  TYttsmi 


(1)  Evaluate  tha  performance  of  a 
Acoustic  Research  Ccntajr* 


during  raal  tlaa  experiments  Che 

(2)  Daaonatrata  and  refine**  J 

(3)  Develop  and  taat  algorithms  that  exploit  systolic  array  tachnology  to  lsprow  lurvtllUnci  pirfomnct* 

(A)  Iapl«Mnt  and  aviluati  advanced  operator  displays  and  aan-wchlne  lntarfaca  designs  (or  Intonation  procaasln 


at 


Iprocosanr. 
1  processor* 


~J  systaa. 


processing 

tha  Acoustic  Rasaarch  Cantar. 

(5)  Continue  the  demonstration  of  tachnology  developments  to  Improve  single  and  multiple  array  signal  proc<  lalng  with 
emphasis  on  Increased  automation  and  Improved  dlaplsya  and  man-machine  lntarfaca. 

(6)  Optical  Implementation  of  computationally  Intensive  Fourier  and  matrix  algebra  operations  for  large-arrt'r,  dynamic- 
array,  and  emit tar- location  processing. 

(7)  Develop  automatic /seel -automatic  processing  for  amaauranent  and  classification  of  submarine  transient  signals. 
Hoblle  (Airborne  and  Rhlphurne)  Sensor  Systems 

(8)  Initiate  development  of  a  detectlon/classlf lcation/locallaatlon  processor]-" 

(9)  Complete  evaluation  of ^  ~  processor.  '  '  . 

( 10)  Cenerate  a  specification  for  an* 

(11)  Demonatate  In  the  laboratory  an1 

(12)  Plan  and  conduct* 

Perform  analysis  3  sea  tent  data. 

(13)  Transition  ~ 

(16)  Initiate  development  of  n't  ^breadboard. 

(15)  Initiate  experlmantal  program  Jpr  demonstration  of  r 

(16)  Initiate  tha  development  of  a,__ 

(17)  Conduct  nt-sea  experimentation  required  to  support  development  and  evaluation  off 

(techniques. 

(18)  Develop  _  (classification. 

(19)  Determine  the  feasibility  of  using* 

(20)  Initiate  the  design  of  a  testbed  for  evaluating  candidate  data  and  information  processing  algo  -  !y«js  nod  identify 
the  critical  experlmsnts  and  measures  of  effectiveness  necdsd  to  demonstrate  sonar  Information  p,  ...  seeing 

Tamed  Array  Sensor  System* 

j—  )  _ ^ 

(22)  Develop  optimised  array/proceaaor  configuration 

(23)  Develop  prototype  hardware  for  tha  _ 

(26)  Conduct  at  sea  experimentation  ni 


Jto  Advanced  Davelopment.  ' 

fusing  of  (board  sensor  technulogy. 
algorithm. 


necessary  to  demonstrate 


processor. 


(23)  Complete  fabrication  of  a  V 


^  concepts. 


Of f -Board  Sensor  Systems 


(26)  Rvaluate/lmpl 
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Title i  Underage  Target  Survalllanca 


(27)  lapUaenS  (or  advanced  raconnaleaanca  tonobuoy.  _ 

(26)  ttnlop|  processor. 

(29)  Ccaplata  opamloa  Interactive  perfornat.ee  (valuation  (or  Advanced  Signal  Proceeaor. 

(SO)  lavaatlgata  advanced  T  _  J(»r  detection  and  claaaldcatlon  of  target** 

(31)  Svaluate  aanaor  prcceaalng  and  correlation  for  ^ 

d.  (U)  Pragma  to  C^iplitlwu  This  li  i  continuing  pro|rat 

••  (U)  HAlMtoam  Not  appllcohJt 


\ 
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FT  198*  RPTAE  DgSCBIPTlTB  simutr 


Prograa  Slemnti  A2712M  Tit lei  gurtaca/Asroapacs  Target  jjjwUUjM 

DoD  Mlaalon  Atm  Sit  -  Electronic  and  Physical  Sclwgjl  budget  Activity!  1  -  Technology  hw 


A.  (U)  rr  1W  tfSOPtCM  (PgQJNCT  MSTIHgjj  (DeHart  In  Thousands) 

"  .  -  "  "  ,  Total 


Project 

PT  1982 

Ft  1983 

PT  198A 

FT  1963 

Additional 

Bat lasted 

No. 

Title 

Actual 

Satinets 

Sstlmte 

tatlmta 

to  Couplet Ion 

Coat 

TOTaT  F0«  FbuStAM  KUMWT 

3I7TO~ 

w,w 

n.isr 

M.TU 

Continuing 

Continuing 

rii-m 

Concept  Aaaeaamnt  for  Surveillance 

A, OSS 

5,10* 

3.A96 

2,893 

Continuing 

Continuing 

FI2-1 SO 

Non-Cooperative  Target  lacognltloo  Technology 

AAO 

1,100 

96A 

1,076 

Continuing 

Continuing 

F12-131 

Nadlo  Frequency  Surveillance 

S.10A 

8,038 

9.86A 

10,827 

Continuing 

Continuing 

F12-IJ2 

Optical/ In f  rared/Ul t  re vto let  Surest 1 lanca 

2, A2A 

2,293 

2,26* 

1,936 

Continuing 

Continuing 

ru-UJ 

Sensor  Integration 

1,139 

A, 115 

A,  120 

3,105 

Continuing 

Continuing 

P12-134 

U8MC  Tactical  Surveillance  Technology 

2.0SA 

1.735 

1,959 

1,899 

Continuing 

Continuing 

F12-IA1 

Satellltt/kewote  Platform  Surveillance 

8,290 

3,388 

A.A20 

A.82A 

Continuing 

Continuing 

P12-1A2 

Satellite  Infrared  Senaors/Spacecraft  Technology 

-0- 

2,737 

2.A75 

2,  *06 

Continuing 

Continuing 

F12-1S1 

Mult lpurpooo  tadlo  Frequency  Surveillance 

S.SAS 

A, 626 

A.70A 

3,1AA 

Continuing 

Continuing 

F12-IS2 

Mult 1 purpose  Optical /Inf rared/Olt  ra violet 
Surveillance 

A73 

1,0:0 

1.A66 

1,292 

Continuing 

Continuing 

PI 2-21 2 

Tactical  lnformtloa  Correlation  and  Presentation 

Hh  . 

•o* 

696 

ASS 

Continuing 

Continuing 

P12-701 

Snell  business 

19A 

A10 

217 

230 

Continuing 

Continuing 

Aa  thla  la  a  continuing  prograa,  the  a bow  funding  profile  includes  out-year  aacalatlon  and  aocowpassee  all  work  and  development 
phases  now  planned  or  anticipated  through  FT  IMS  only. 

i.  (u)  mw  pgacmmoH  or  iimw  amp  Mission  kikd 


Thla  la  a  technology  haaa  prograa  alaaant  Intended  to  aupport  Natal  surveillance  ftoa  ahlpa,  aircraft,  and  aetelllta 
platform.  Specific  goal  a  ara< 

-  Incraaao  tha  range  of  aaneoi  .’stem  to  accoaaaodata  lncraaaed  range  capability  of  both  offensive  and  defensive  weapons 
■  extract  Intonation  fron  sensors  that  will  lead  to  tha  identification  or  classification  of  targets 

-  Inprove  the  critical  surveillance  system  weed  by  the  fleet  for  air  electronic  warfare  and  shipboard  air  dafensa 
deduce  the  site  and  weight  of  aensora  without  reducing  pertoraance 

Maks  use  of  coublnad  lnformtloa  fron  aultlple  sensors  / 

-  Maintain  required  perform  nee  In  spite  of  hostile  actions  such  a a  electronic  countermeasures^  ontt-rodlatlon  nlssllas. 
electronic  aupport  manures,  as  well  as  direct  attack 

Surveillance  Includes  both  active  and  passive  mnaors  that  use  electromgnatlc  (radio  frequency,  1  nlcrowava,  allllmter 
wave,  infrared,  visual,  ultraviolet),  acoustic,  and  selaalc  radiation 

Supports  electronic  warfare,  anti-space  warfare,  sir  warfare,  anti-surface  met  are,  aaphlbloua  warfare,  and  tactical 
warfare  ashore 

Supports  reconnaissance  and  Intelligence  gathering  and  provides  the  eurvelllanca  syatsa  technology  boas  to  support  weapon 
system  and  the  platform  or  vehicles  they  serve  Including  shore  based  facilities,  surface  ahlpa,  aircraft  and  spacecraft 


Progrsa  Element:  627 UN  Titles  Surface/Aarospace  Target  fantUlwet 

C.  (0)  COHF4MSOM  WITH  FT  19E3  DBSCKIFTIVE  8UWAKY  (Dollars  In  Thousands) 

*  Total  funding  for  tho  slanant  changad  as  folloua:  -688  in  FT  1682,  -30  in  FT  1683  and  +42  in  FT  1684.  These  ouebera 

reflect  a  revision  of  coat  eatlaataa,  pay  adjustasnta,  and  one  new  projact  start  in  FT  1984  (F12-242) 

*  Several  continuing  subproject  tasks  were  realigned  under  different  product  headings  in  the  FT  1984  Djeerlptlva  Summary. 
This  was  done  to  bring  work  of  a  slallar  tochnlr.  ,1  nature  under  tbs  proper  project  headings.  Thla  realign  sent  changed  the 
project  funding  profiles  for  F12-111,  FI2-135,  F12-141,  F12-1S1,  F12-152.  Details  are  given  below. 

*  F12-111  -  Concept  Arseae— er.'  for  Surveillance:  an  increase  of  1,954  in  FT  1983  end  an  Increase  of  1,016  in  FT  1984  la  due 

primarily  to  the  shift  of  analysis  efforts  previously  listed  under  FI  7-1 31.  The  work  was  judged  to  be  more  of  a  concept 

assesaaMnt  rather  than  a  development  effort 

*  F 1 2-1 30  -  Non-Cooperative  Target  lacognitlon:  FT  1684  estimate  decreases  436  due  to  the  cancellation  of  one  of  the  high 
risk  project  casks.  Technical  feasibility  war  reassessed  as  questionable 

*  F12-131  -  tad  to  Frequency  Surveillance:  FT  1684  increase  of  1.213  la  due  to  a  row  start.  MM*.l  progrsa  to  investigate 
using  eneay  radar  Jamming  radiation  to  do  raid  count  wca  initiated 

*  F12-132  -  Optleel/lnfrered/Oltravlolet  Surveillance:  decrease  355  in  Ft  1683  and  decrease  546  in  FT  1984  reflects 
elimination  of  a  low  priority  task 

*  F12-134  -  USHC  Tactical  Surveillance:  decreases  300  In  FT  1983  and  600  In  FT  1984  reflect  elimination  of  a  low  priority 
task 

*  F12-133  -  Sensor  Integration:  lncruaen  2,663  in  FT  1983  and  2,170  in  FT  1684  Is  due  to  a  shift  of  a  program  fro*  X712-141. 
F12-133  previously  contained  only  aansor  integration  related  to  Individual  aklp  and  aircraft  platforms.  Work  on  the 
Integration  of  Navy  global  nansora,  previously  listed  under  XF12-141  Is  now  Incorporated  in  TF12-133.  This  transfer 
significantly  changes  the  funding  profiles  for  both  F12-133  tad  712-14! 

*  F12-141  -  Satelllta/Bemote  Platform  Surveillance:  project  nhowa  a  decrees*  5,646  in  FT  1663  and  a  decrease  4,873  in  FT 

1984.  Changes  an  dun  to  tho  realignment  of  two  major  subprojects.  First,  an  mentioned  above,  global  aansor  integration 
work  for  Improved  ocean  surveillance  was  transferred  to  f  12-1 33.  Second,  space  laf cared  aansor  work  and  spacecraft  taVited 
technology  (electronic  survivablllty/vulnerablllty)  warn  split  out  Into  a  naw  projact,  F12-142.  P17-141  now  contains  only 

work  on  ermce-based  radar  and  rwaotely-plloted-vahlcle  aansor  systaaa 

*  F12-142  -  Satellite  Infrarad  Sansors/Spacscraft  Technology:  thla  la  a  naw  projact  handing  la  FT  1983,  but  not  a  now 
project.  It  la  a  breakout  of  work  previously  listed  under  F12-141 

*  P12-151  -  Multipurpose  tadlo  Frequency  Surveillance:  project  shows  decrease*  of  1,386  in  FT  1963  and  1,675  In  FT  1984. 

In  the  pant  this  project  covered  all  passive  aansor  work,  l.e. ,  infrared  as  wall  aa  radio  fruqueocy/oloctronic  support 
aaaauro  devices.  On  lor  tbs  new  reaUgnnent,  infrared  aansor  work  was  tranaferrod  to  F12-141  if  it  relates  to  apace  systems 
and  to  FI 2—1 52  if  It  related  to  shipboard  applications  / 

*  FI 2-1 32  -  Multi-purpose  Optleel/Infrarod/Ultra violet  Surveillance:  Increase  of  467  In  FT  1983  on1*  816  In  FT  1984  raflecte 
transfer  of  Infrared  talks  f roe  P12-151 

*  F12-242  •  Tactical  Information  Correlation  sod  Presentation:  this  is  a  naw  start  in  FT  1684 
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D.  (0)  FUNDING  A 3  EEFLBCTED  IN  THE  rt  1983  DESCE1PT1VE  SUmART 


Project 

PT  1981 

PT  1982 

PT  1983 

PT  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Eatlmata 

Eatlmata 

Eatlmata 

to  Completion 

Cost 

TOfAL  FOR  PROGRAM  ELEMENT 

TT63r~ 

35.016 

36,593 

Continuing 

Continuing 

P12-I00 

Airborne  Surf ace /Aerospace  Target  Surveillance 

'  5,671 

— 0~ 

-0- 

-0- 

Completed 

Completed 

P12-111 

Concept  Aaaes*ment  for  Surveillance 

-0- 

4,40* 

3,350 

2,480 

Continuing 

Continuing 

P12-113 

Systeae  Investigations 

2,267 

-0- 

-O- 

-O- 

Coupleted 

Completed 

P12-130 

Bevonent  Structures  kon-Cooperatlv*  Target  Racogoltloa  -0- 
Technology 

400 

1,100 

1,400 

Continuing 

Continuing 

P12-131 

Radio  Frequency  Surveillance 

-0- 

8,495 

8.432 

8,651 

Continuing 

Continuing 

F 12— 132 

Optical /Inf rarad/Ultravlolet  Survalllanca 

-0- 

2,440 

2,650 

2,810 

Continuing 

Continuing 

P12-I33 

Sensor  Integration 

673 

1,172 

1,422 

1,950 

Continuing 

Continuing 

P12-13A 

USMC  Tactical  Sutvalllanna  Technology 

-0- 

2,205 

2,055 

2,559 

Continuing 

Continuing 

P12-1AI 

Satelllta/Ramote  Platform  Surveillance 

6,713 

8,500 

9,232 

9,293 

Continuing 

Continuing 

P12-1A3 

Spaelal/Unconventlonal  Aerospace  Sutvalllance 
Technology 

Multipurpose  Radio  Frnquency  Surveillance 

7,810 

•0- 

-0- 

-0- 

Completed 

Coapleted 

F 12— l 51 

5,920 

5,340 

6.012 

6,579 

Continuing 

Continuing 

P12-152 

Multipurpose  Optlcal/Infrared/Ultravlolet  Surveillance  322 

478 

533 

650 

Continuing 

Continuing 

ri2-70I 

Small  Bualnesv 

-0- 

200 

210 

221 

Continuing 

Continuing 

E.  (U)  OTHER  FT  1984  ArPIOrRIATIOWS  PUMPS:  Mena. 

F.  (U)  BELATED  ACTIVITIES 

*  Related  Mary  Exploratory  Development  program  elemente  are  I  62721N  -  Command  and  Control  Technology,  62734N  - 

Countermeasures  Technology,  and  62332M  -  Strike  Warfare  Weaponry  Technology 

*  The  U.S.  Air  Force,  U.S.  Army,  Defenee  Advanced  Eeeaarch  Project*  Agency,  and  other*  have  an  lntareat  In  thl*  work 

*  Coordination  of  efforte  to  aaeurn  a  timely  exchange  of  Idea*  and  technique*  end  to  avoid  unwarranted  duplication  le 
maintained  by  mtandardlxed  documentation  of  planning  end  procaduraa,  budget  and  program  review*  at  vmrloua  level*,  lnter- 
•ervlce  committee*,  formal  and  Informal  comaltteae  and  working  group*  euch  a*  the  Navy  Electronic  Warfare  Advisory  Group, 
the  Surf ec*/ Am  roe  pace  Technical  Strategy  Team,  and  poreonal  contact*  between  parties  Involved  at  project  and  eubproject 
level* 

*  Coordination  at  the  aenagemsnt  level  and  the  laboratory  level  la  effected  through  periodic  visits  and  conference*,  rmvlow 
of  publication*  distributed  through  the  Defense  Technical  Information  Center,  and  symposia  such  as  the  Trl~8ervlc*  Radar 
Symposium,  Tri-S*rvle*  Electronic  Warfare  Symposium,  Trl-Sorvlce  Coe hat  Identification  Conference 

G.  (U)  WORK  ptefomgo  ST 

*  BHWltt  -  daval  Air  Development  Canter,  Warminster,  PA;  Naval  Ocean  Systeae  Center,  San  Diego,  CA;  Naval  Research 
Laboratory,  Washington,  DC;  Naval  Weapon*  Carter,  China  Lake,  CA; 

*  CONTRACTORS  -  General  Dynamic! ,  San  Ulago,  CA;  General  Rlectrtc  Company ,  Utica,  WT;  Grma  Aircraft  Corporation,  Bethpage, 
Long  Island,  NT;  Hughes  Aircraft,  II  Sagundo,  CA;  Hughas  Aircraft,  Fullarton,  CA;  ITER  Corporation,  Lexington,  HA;  ECA 
Labors  to,- tee,  Princeton,  NJ;  Meeting  houea  Defame  Systems,  laltlmora,  HD;  Taxaa  Imtrumanta,  Dallas,  TR;  AIL,  Osar  Park, 
NT;  Honeywell,  Hlnnaepollt,  MN;  GTE,  Waltham,  HA;  Motorola,  Scotsdale,  AZ;  Sanders  Corp,  Nashua,  Nfl;  Ball  Aerospace, 
•oulder,  00;  Aerojet  Electric,  Aau»a,  CA;  Science  Appllcetlona,  Inc,,  McLean,  VA;  Root -Alien,  letheada,  HD;  Litton, 
Pasadena,  CA;  Rockwell  lot.,  Anaheim,  CA;  T2W,  Redondo  Reach,  CA;  Hasaltlne,  Greenlewn,  NT;  Nordaa  Systems,  Nonialk,  CT; 
Raythnoa,  Lexington,  NA;  Flam  end  Russell,  Horsham,  PA;  ITT,  Nutley,  NJ;  Syracuse  Research  Canter,  Syracuse,  NT,  Lockheed, 
Sunny vale,  CA 


Prog  ran  Element!  6271211  Titles  Surface /*ero«pac>  Target  tOTriUMg 

*  ACADEMIC  -  Ohio  Stato  University,  Coluabnk,  OH;  HIT  Lincoln  Lab,  Laalagtou,  HA;  Georgia  Institute  ol  Technology, 
Atlanta,  GA 

H.  00  PROJECTS  LESS  THAK  $10  HlLLlOti  IH  PT  1?Q» 

l,  (o)  Project  Pta-Hl,  Concant  A»*~«euant  for  Sagelllanca 

*  Iba  aorb  under  thin  project  hading  Include*! 

aaaaaaaanta  of  uauaual  surveillance  concapcs  for  uaa  by  Naval  surveillance  alrci.it,  *.j.,  the  uaa  of  acoustic 
lirlcti  for  ovar-tha-horlaon  targeting  of  aurfaca  ship* 

studies  end  evaluations  of  ahlpboard  -yeteua  for  crula*  alatlla  detection  and  tracking 
i.  W)  FT  1982  Program 

(1)  Validated  acoustic  rang*  prediction*  against  ear face  ship  target*  In  an  at-aaa  experiment 

(2)  Investigated  the  sensitivity  and  response  of  shipboard  defense  eyeteas  (*.*.  Phalanx,  Aagla)  to  low-radar  croee- 
aectloa  aea  aklaaer  altslles,  including  alsing  of  a  detection  eubsyetea  and  an  Interceptor  teralnal  hoalug  end 
fusing  aansor 

b.  <OJ  PT  IH!  Proxraai 

(1)  Complete  open  ocaan  teat  range  axparlaanta  with  ecouatlc  aanror  to  enrlfy  localisation  prediction* 

(2)  Design  and  analytically  naaeaa  subayetaas  for  tea  iklaaer  elealla  defanae 

c.  («)  PT  IMA  Planned  Program!  y 

(1)  Analyse  ability  t"  classify  ships  from  at-aaa  acoustic  data  aantlonad  above 

(2)  Continue  aaaeeaaaeat  of  concepts  anl  eubsyetea*  for  eee  skinner  altslle  devense 

d.  (0)  fwirai  to  Jjapletlon!  This  Is  a  contltilng  progrta. 

L  (0)  Prelect  H2-130.  Hen-Soaparatlva  Target  Aacodvltl  in  Technology  ) 

*  Objective  In  (1)  to  Atvelop  and  denonstrata  the  feasibility  of  loag  range  recognition  of  aircraft  and  nlssilea  baaed  no 
orxltatinu  of  target  r-aooaaca  ecatteterv;  (2)  to  develop  target  classification  teebniguee  (radar  and  infrared  Imagery J 
an  that  antl-ehlp  alstlla  seekers  can  autoaatlcally  select  high  priority  ship  targata  from  uong  surrounding  vessels 

a.  fu)  PT  1W  Program 

(t)  Dpgradoa  of  «  unique  radar  cross  section  niasurpi  *ot  facility  at  Ohio  ftato  loir.  continued  on  achadula. 

b.  fD)  n  lit!  Program. 

(1)  facility  at  Ohio  Stata  will  bn  complete.  Heaiuraaente  on  eee  11  adali  will  coaawoce 

(2)  The  radar /Infrared  seeher  work  la  a  now  start  In  PT  1983 
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c.  '  (U)  FT  1986  ftMjiri  Program! 

(1)  Measurements  and  analysis  of  data  on  aealad  aodeln  will  continue 

(2)  Radar  data  will  be  analysed  to  determine  faatlblUtjr  of  applying  claaelflcatlon  techniques  to  leaker  alaallaa 

d.  (0)  fratraa  to  Completion;  Ihla  la  a  continuing  prograa. 

3.  (0)  Protect  F12-131.  Radio  Frequency  Surveillance! 

*  Addressee  automatic  classification  of  enemy  surface  ahlpa  at  atand-off  rangaa  ualng  radar  imaging  technlquaa 

*  Develops  technlquaa  for  large  volume  luml llaaca  of  airborne  threat  targets 

*  Support!  radar  antenna  development  and  signal  processing  leprova Bants  tor  airborne  early  warning 

*  Supports  development  of  miniature  lightweight  radio  frequency  sensors  for  usa  aboard  aircraft 

*  Provides  a  broad  technology  heat  to  Improve  tha  performance  of  shipboard  radars  In  areas  of  target  handling,  clutter 
rejection  and  target  Identification,  and  for  retained  performance  under  Increasingly  stringent  conditions  of  electronic 
Interference,  reduced  target  cross  sections  and  reduced  ualnteoance  support 

*  Supports  tha  definition  aud  demonstration  of  maw  concepts  tor  shipboard  radars 

a.  (0)  FT  1982  Program! 

(1)  Demonstrated  Imaging  capability  of  t  narrow  band  fraquency  agile  radar 

(2)  Tha  Naval  Research  Laboratory  SEHRAD  radar,  which  transmits  two  fraquency  bends  simultaneously,  la  currently 
operating.  Electronic  countar-countermeasure  testing  was  recently  completed 

(3)  Major  aubeyateme  for  a  Directed  Mirror  Antenna  Radar  (MAR)  were  completed  and  successfully  tested 

(6)  A  new  Moving  Target  Indicator  (MTI)  technique  using  polyphase  codas  and  having  no  blind  speed*  wee* developed 

(5)  Fabrication  of.  the  antenna  for  the  Fixed  Array  Surveillance  Radar  (PASS)  proceeded  on  vetmduie.  The  transmitter  has 
been  Installed  and  tha  receiver  performance  checked  out* 

b.  (U)  n  19113  Program 

(1)  Specify  and  develop  a  hlgb-resolutlcn  processor  for  a  radar-lmaglng/clssslfleatlon  radar 

(2)  Complete  analysis  of  RAPin/pROFILE  flight  tast  data 

(3)  begin  roof  top  testing  of  a  passive  wing  array  for  an  airborne  early  warning  system 

(6)  Couplets  evaluation  of  reliability  of  surface  evaporation  duct  for  over-the-horlson  targetlrg 

(3)  Complete  evaluation  of  tha  directed  mirror  antenna 

(6)  Continue  development  of  maw  aatkode  for  adaptive  control,  aide  lobs  cancellation,  and  Moving  Target  Indicator  (MTI) 
techniques  applicable  to  shlpeoard  radars 

c.  (0)  FT  1W  Planned  Program! 

(t)  Initiate  tltgbt  tents  of  a  real-time,  hlgh-reaolutioa  radar-imaging  ayetOB 

(2)  Complete  r  nf  top  demonstration  taste  of  Airborne  Er.rly  Warning  (ASW)  conformal  array 
(1)  Complete  evaluation  of  Fixed  Array  Surveillance  Radar  (FASR)  concept 

(4)  Continue  development  of  radar  advanced  signal  processing  techniques 

(3)  Compiata  specifications  for  a  wl  de-band  Electronic  countar-countunmiesure  capable  loirg  range  air  surveillance  radar 

(i.  (U)  Ftogram  to  CtgdtUoai  This  la  a  continuing  program. 
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Program  Eleaentt 


♦.  (0)  Project  712-112,  Oetlcel/laf rared/Oltravlolet  hwuilwgt 

*  Thin  project  1*  developing  and  demonstrating  critical  aleetre-optical  tachnologlea  required  for  advanced  airborne 
reconnaleeanee  ead  aurvelllanca  aynteaa.  Included  ere  the  following!  Infrared  detector  arraya  for  neat  generation 
Forward  Looting  Infrared  (IUI)  eyataaa;  algnal/laaga  proceaalag  technique*  for  enhancing  Infrared  Imagery;  technology 
for  eaploylng  Infrared  oearch  and  track  (ItST)  ayatea  on  aurve 11 lance  aircraft  and  reaotaly  piloted  vehicle  platforaa; 
approachae  for  atable  high-performance  optica  aultabla  for  day/nlght  ataadoff  reconnalaaence;  development,  of  variable 
focal-length  optica  for  large  format  caaarna;  and  hybrid  photographlc/clactro-optlce  caaera  eaploylng  charge-coupled 
da  vice  a. 


a.  (0)  FT  1962  Program! 

(1)  k  tub  daaonatratloa  of  an  advanced  algnal  protestor  algorithm  waa  completed,  deeonet rating  the  ability  to  proceaa 
letgery  with  algnal-to-noloe  ratio  laaa  -hen  one 

b:  (0)  Ft  1983  Froaraa 

(1)  Relating  date  an  Infrared  radiation  froa  clouda  will  ha  uead  to  develop  n  alaulatlon  nodal 

c.  (U)  FT  H86  ? tanned  Frograa 

<1)  Flan*  call  for  the  completion  of  background  clutter  ’rejection  technique  for  an  airborne  Infrared  aearch  and  track 
(I«S?I  ryatea. 

d.  f'J)  Frograa  to  Ccngletloal  Thla  la  a  continuing  progtaa. 

5.  (0)  Project  P 12-133,  Sent  or  Integration 

*  Efforts  are  directed  towarde  laproving  overall  aurvelllanca  capability  by  conblalag  Information  froa  aovaral  aanaora  acd 
roast#  data  aourcee.  latagratloa  ahould  lncraaac  tha  defection  probability  of  Individual  aanaora,  coaponaata  for 
Individual  ceneor  dafldaaclaa,  provide  e  eencor  cueing  function,  end  reduce  operator  overload.  Three  dlnf.net  prograne 
are  underway.  (i)  Integration  onboard  elrborM  platforas  euch  ne  P-3  and  8-3  aircraft  to  coniine  ecouatlc,  oloctronlc 
support  neteurae  (ESN),  forward  looking  lafrared  (Fill),  and  radar  aaovor  data.  (2)  Integration  of  eeoeor  dots  aboard  a 
ahlp  platform  to  Include  Information  froa  own  ah'  v  sanaora  aa  well  u  other  ahlpa  la  tits  Floor.  (3)  Finally.  Integration 
end  data  correlation  tqcknlqaoa  to  laprova  rt  not  *  brord  era*  national-level  aurvelllarca  aanaora.  ep,  SOSOS  arraya, 
~  aad  paeelve  lleetronle  Support  deaauraa  OSH)  Systems. 

Sn 

a*  (0)  FT  !>82  Program i 


(1)  Completed  fltgh*  kaata  of  airborne  reoer/ elettroulc  wpoort  aaeavraa  cyctoao  OSH)  for  automatically  daaalfylcg 
ahlpa 

(2)  Completed  e  baale  shipboard  Kiltl-eeneor  target  tracking  eidtl 

(3)  Software  (or  Herchaut  Ship  Tracker  Nodule  w%a  transitioned  to  PT>  63J30H 


02 
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Program  Clamant!  62712H 

b.  (0)  FT  1983  Program! 


Title:  Surf ace/ Aerospace  Target  Surtelllanca 


(1)  Initiate  development  of  e  laboratory  almulatlon  device  to  quantitatively  evaluate  airborne  aenaor  Integration  data 

(2)  Fold  advanced  aenaor  and  external  aourea  data  into  baelc  aultl-eourca  track  management  model 

(3)  Continue  evolutionary  development  of  modela  and  eoftmare  tor  combining  broad  area  aenaor  data  Into  a  complete  Ocean 
Surveillance  Information  Syetea 

c.  (0)  FT  1)W  Planned  Program! 

(1)  Continue  deelgn  of  baelc  airborne  ayaten 

(2)  Continue  daelgn  of  advanced  ahlpboard  aenaor  Integration  ayaten 
d>  (U)  Program  to  Completion!  Thle  la  a  continuing  prograa. 


6.  (0)  Project  F12-1H.  08MC  Tactical  Surveillance  Tachnolog 


*  To  develop  ^methods  of  gathering,  proceaalng,  and  dlatrlbutlng  tactical  intelligence  and  targeting 

Information  Tor  the  Marina  Corpe  tactical  field  coaawnder.  Sa^haala  la  placed  on  demonetratlng  the  feaalblllty  of 
employing  aoblle  Independent  robotic  devlcee  for  Intelligence  gathering 

*•  FT  1982  Program! 

(1)  K  aenaor  deelgn  wae  completed  for  a  ground  robot  vehicle 

b.  (U)  FT  1963  Program 

(1)  Continuation  of  evaluation  of  a  variety  of  battlefield  robotic  davlcan.  Selection  of  aoat  promising  for  further 
development 

c.  (U)  FT  DM  Planned  Program! 

(1)  Continue  robotic  dealgns 

(2)  Conduct  preliminary  daannatratlon  of  those  furthest  along  such  as  a  remote  control  amnlkln-llka  teleoperator  and  a 
ground  robot  surveillance  vehicle 

d.  (U)  Program  to  Completion!  This  la  a  continuing  prograa, 

7.  (0)  Project  F12-U1.  Satalllte/jemote  Platform  Surveillance; 


Two  aajor  thrusts  comprise  this  project,  loth  address  the  Navy  need  for  long  range  wide  area  detection  of  threat 
platform  for  Float  defense.  (1)  The  Space  based  ladar  projact  addrnaaea  critical  technology  related  to  developaent  of  a 
radar  sensor  for  a  Havy  tactical  surveillance  satellite.  Currant  emphasis  Is  on  the  detection  and  classification  of 
alr/aurfaoe  targets  against  a  aaa  clutter  background.  (2)  The  High  Altltutla  lamote  Flatform  Surveillance  Systea  (HAIPSS) 
project  is  expected  to  demonstrate  a  suite  of  specially  configured,  long  range,  smell,  lightweight  miniaturised  sensors 
-  J  The 
actual  platfora  Is  not  specifically  addressed  In  this  Klansnt 


Program  Element!  6271211  Title!  Surf  «c«/ Aero  apace  Target  Surveillance 

*•  (0)  FT  102  Program! 

(1)  A  trade-off  analysis  and  a  baeeline  dealgn  mere  completed  for  a  potential  Navy  afeci  breed  radar  aanaor 

(2)  Operational  acenarloa  were  analysed  and  payload  characteristics  defined  for  the  High  Altitude  Remote  Platform 
Surveillance  Syatem  (HAEPSS)  program 

b.  (0)  ft  1983  Program!  | 

(1)  Ground  teats  of  a  radar  daaelflcatlon  technique  (applicable  to  a  apace  platfotm)  will  be  conducted  at  Point  loam,  CA 

(2)  Specifications  for  potential  remotely  piloted  vehicle  (RPV)  eanaora  (Electronic  Support  Measures,  Radar,  Infrared) 
should  bs  complete 

c.  (0)  H  USA  Planned  Program! 

(1)  Aircraft  flight  teats  of  the  radar  target  classifier  system  an  scheduled.  The  results  mil  bs 
platform 

(2)  The  design  of  a  prototype  lightweight  high  seaaltlvlty  electronic  support  measure  (ISM)  sensor 
vehicle  (RPV)  Is  scheduled  for  conpletloa 

d.  (0)  Program  to  Completion!  This  la  a  continuing  program, 

I.  (0)  Prelect  P12-1A2.  Satellite  Sansors/Spacecraft  Technology 


scaled  to  a  satellite 
for  remotely  piloted 


*  In  addition,  a  survlvablllty/volnerablllty  task  will  Identify  failure  modes  induced  by  natural  or  weapon  lnJacteiT 
radlctlon  and  develop  coaponenta  or  technlquae  to  overcome  those  threats  to  satellite  survivability  and  utility 

a.  (0)  PT  19R2  Program! 

(1)  The  Naval  Research  Laboratory  completed  an  analysis  of  lafrsred  cloud  background  data  obtained  under  a  DAtPA 
supported  flight  test  program 

% 

b.  (U)  T  1983  Program! 

<  /  The  Navy  la  currently  completing  plans  to  participate  In  the  Joint  DARPA/Alr  force  TEAL  RUET  experlaent. 

(2)  Complete  breadboard  design  of  radlat loo-ha rdanad  charge  coupled  device  star-tracker 

e.  (U)  PT  IW  Planned  Program 

(1)  The  Navy  will  continue  to  analyaa  Infrared  data  as  it  tocomss  available  and  determine  the  specific  utility  of 
satellite  Infrared  sensors  for  tactical  ocean  surveillance 

(2)  Complete  development  of  a  solid  state  doslastar  for  nonltorlng  the  status  of  spacecraft  In  a  radiation  anvlronaant 
d.  (0)  Program  to  Completion!  This  Is  a  continuing  program. 


I 


Prograa  Element:  62712H 


Titles  Surfaca/Aeroepaea  Target  Surveillance 


9.  (U)  Project  F12-I51.  Hultlwww  tadlo  Frequency  Satwlllmcr. 

*  The  tactical  coamaudar  needs  jaa  resistant/electronic  court te measure  systems  to  be  able  to  detect.  Identify,  end  track 
threat  targets  at  standoff  ranges  in  a  dense  electroaagnetlc  environaent.  Towards  this  end,  both  passive  electronic 
support  aeaeure  and  blstatlc/aultlstatlc  radar  technologies  are  being  developed.  Specific  esaaplee  are:  enhance 
^performance  of  conventional  electronic  support  aeasuree  systeae  by  providing  real-tine  specific  ealtter  Identification; 

A  and  development  of  acousto-optic  devices  for  wideband  signal  sorting,  director  finding,  and 
ion.  A  broad  base  of  electronic  support  aeasuree  technology  (techniques,  devices,  subsvsteas)  for 
both  air  and  ship  plstforas  is  under  investigation. 

a.  (0)  FT  1982  Prograa! 


(2)  A  new  miltl-alameat  detector  chip  was  successfully  developed  tdiich  combines  detection  and  signal  processing  on  a 
single  circuit 

b.  ((/)  FT  1963  Prograai 

d,r  : 

(2)  Continue  generic  work  on  bulk"  ecousto-optlcal  devices  for  wideband  signal  processing 

c.  (D)  FT  198*  Planned  Program: 

(1)  Coaplete  development  of  a  new  high  spaed  signal  processor  for  an  airborne  electronic  support  aaasure  system 

(2)  Demonstrate  a  new  shipboard  acousto-optic  electronic  support  measures  receiver 

d.  (D)  Fro i ram  to  Completion!  Ibis  is  a  continuing  prograa. 

10.  (U)  Project  Flit-152,  Multipurpose  Optlcal/lafrarod/Pltravlolet  latvaillaaca 

*  Primary  emphasis  is  on  the  development  of  a  technology  base  for  shipboard  infrared  devices  and  in  particular  for 
shipboard  infrared  search  and  track  (ItST)  systeae.  Specific  efforts  include  (1)  a  prograa  to  measure  Infrared 
background  clutter  at  high  resolution.  Such  asssureaants  are  needed  to  determine  the  performance  of  future  focal  plana 
array  detectors.  (2)  Development  of  new  signal  processing  techniques  to  improve  tha  signal  to  clutter  ratio  and  thus  the 
operational  range  of  Infrared  search  and  track  (IMT)  systeae 

a.  (U)  FT  1»»2  Prograai 

(l)  Field  data  was  obtained  using  an  Infrared  search  and  track  (ItST)  sensor  alloying  a  3  color  (3  wavelength  band) 
signal  processing  algorithm 

b.  (0)  FT  1M3  Program! 

(1)  Calibrated  aessureaants  of  cloud  backgrounds  will  be  asde  using  an  existing  specialised  Infrared  sensor.  Development 
of  unique  signal  processing  algorithms  will  continue 


,  /£’ 


Fro|tu  Ilenantt  42M2M  Tltlei  Surfacs/Aaroapace  Ttrnt  !l»mtUnic« 

c.  '  (U)  n  IW  ruga*  Fregrwy 

(1)  Otnlofuat  of  aa  advanced  aanaor  to  ba  uaad  In  tha  (laid  tor  High  sensitivity,  high  resolution,  callbratad, 
background  clattar  aaasurewente.  Future  field  progress  Hylojlii  thle  aanaor  wt'.'.l  allow  ua  to  verify  tha  predlctad 
performance  of  focal  plana  arrays  currently  imder  davalepaaot 

d.  (0)  froataa  to  Coanlatloa:  Tbla  la  a  continuing  pragma. 

U.  (0)  Frejact  FI 2-1*2,  tactical  Inforaatloa  Correlation  and  Presentation  Caw  Start) 

*  Tha  objective  of  thla  projact  la  tc  dare  lop  autoaatod  or  aaalautoaatad  aide  In  plotting,  correlating  and  aaalyalng  ocean 

surveillance  data  for  tactical  coanaadaro.  Fallowing  a  aurrey  of  aalatlng  and  plannad  capabllltlna,  thla  effort  will 

Include  building  and  toetlng  of  atorago,  retrieval  and  pnaantatlon  algorithms  on  a  breadboard  ayatan  which  will 
Interface  with  ahore  produced  ocean  surveillance  products  and  organic  aanaor  eyatawa,  and  direct  link  of  raw  data  t'roa 

sous  ayatnna. 

*  Thla  projact  la  supported  In  part  by  two  other  Frog  ran  Hastate  (Ft  U71M  and  62737B) 

a.  FT  1W1  Ftugraat  Hot  appllcablo 

b.  FT  1M1  Frograni  Hot  appllcablo 

c.  (0)  FT  IW  Flannad  Fragrant 

(t)  Study  apaelfic  ueada  of  tactical  ccaanandara  for  Inprowed  ocean  surveillance.  Evaluate  currant  ayatan  architecture 
and  proeeeelag  eapanillty.  Initiate  tha  davalopuant  of  new  algorltbwa  and  techniques  to  luprowo  infornatlon  analysis 
a  and  display. 

12.  (U)  Froioct  F12-T01,  dwell  tnalaans 

This  projact  la  part  of  tha  Departasnt  of  Da f ansa's  kill  business  Advanced  Technology  Frograu  (DBSAT).  Tha  DBSAT 
Frograa  soaks  to  proaora  lnoovatlva  aolutlona  to  inportant  scientific  and  technical  problsaa  facing  tha  dafanaa  coasamlty 

by  utilising  tha  Innovativeness  and  rewourcaa  of  snail  sctanca  and  technology  baand  fleas  In  D00  rsssarch  and  development 

a.  (0)  FT  1M2  Ftoarawi 

(1)  Four  study  contracts  asm  awarded 

(2)  Cowplatad  fsaalblllty  study  for  Fariablt  Signal  Frocasslng  af  Synthetic  Aperture  Radar  Data  for  Target  Detection  and 
Classification 

(3)  Caaplotad  feasibility  study  for  Ultra-Low  Side  Labs  Plena t  Hoar  Ftald  (OUS-FHF)  aaaaurausat  study 

(A)  Geapletad  feasibility  study  for  broadband  Hull-Foredag  Aatsaaas  for  HF  rnnwustcAtlons 

(3)  Cauplotod  fsaalblllty  study  tor  lalow  backs  glkCtr images tic  lurwey 

l 

b.  (0)  FT  1X3  Frograni 


(I)  One  or  aore  of  tha  proceeding  study  af torts  ullJ  ba  aalectod  for  further  dsrelopusnt 


Program  Kli 
c. 


d. 


•tnCt  6271211  Tltl«:  Suthci/A«toiHie«  hriit  Sutvalllaaca 

(II)  ft  1W  Fltnind  Program! 

(1)  To  bo  reetructurod  Co  comply  with  Small  business  Innovation  Development  Act  (SUM),  Public  laa  97-219 
(U)  Program  to  Coaalatloai  Thla  is  a  continuing  program. 


I.  (V)  H0J1CT8  own  $10  H11XION  Ml  n  IWi  Not  applicable 


n  t9S6  mra  Dtscjjrrint  swwakt 
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Program  I tenant!  6272 IN  Tit la i  Command  and  Control  Technology 

DoD  Mission  Areai  gT  -  lUctronlc  and  blgslcol  Sclaneaa  ludgat  Activity) l  -  Technology  Una 


A.  (0)  rt  IW  MjOBCg  (WOJIC1  Limwch  (Oollara  In  Thousands) 

Total 


Project 

FT  1962 

Ft  1963 

FT  1966 

FT  1983 

Additional 

Intimated 

No. 

Title 

Actual 

■Atlanta 

latlante 

Satinets 

to  Completion 

Coat 

TOTAL  F06  PFOCtAH  lUMMT 

29,041 

3o,nr~ 

36,112 

3*. 669 

Continuing 

Continuing 

F21-133 

Superraaolutloa  Targeting 

-0- 

-0- 

296 

293 

Continuing 

Continuing 

F21-21I 

Command  aad  Control  Concept  Assessment 

3,760 

2,960 

2,667 

1,690 

Continuing 

Continuing 

f 2 1-221 

Acoustic.  Coamualcatlons 

770 

700 

386 

1,126 

Continuing 

Continuing 

F21-222 

radio  Pregnancy  Comminlcatloaa 

6,636 

9,098 

11,936 

10,616 

Continuing 

Continuing 

F2 1-223 

Opt  leal.  /  Inf  rarod/Dlt  ravlole  t  Conaunlcatloaa 

696 

692 

960 

1,222 

Continuing 

Continuing 

F21-226 

Ship  lataraal  Coaauoi eat loan 

361 

300 

339 

616 

Continuing 

Continuing 

F2 1-231 

Navigation  Sensor  Technology 

606 

1,299 

1,669 

782 

Continuing 

Continuing 

F21-232 

Navigation  Syatea  Tedoology 

3,926 

3,633 

3,136 

3,636 

Continuing 

Continuing 

F2 1-233 

Navigation  Technology  (SHAD) 

1,231 

a 

a 

a 

a 

a 

P2 1-261 

Inforaatloa  Processing 

2,666 

3,290 

6,698 

3,603 

Continuing 

Continuing 

F2 1-262 

Information  Management,  Aaaasamant  6  Display 

3,311 

3,630 

7,290 

9,686 

Continuing 

Continuing 

F21-263 

Software  Technology 

1,613 

1,3*0 

1,322 

1.666 

Continuing 

Continuing 

F21-265 

battlefield  Coaaand  6  Control 

1,323 

1,263 

1,617 

1,533 

Continuing 

Continuing 

*  Thle  effort  was  combined  tilth  Project  721-211  In  ft  1963  and  eabsegueat  ftara 


la  thla  la  a  continuing  program,  tha  above  finding  prof  11a  Includes  out-year  aacalatlor  rod  anconpaaaaa  all  work  and  davolopnant 
phaaaa  not  planned  or  anticipated  through  FT  1965  only, 

>.  (o)  mgr  Bgcgmiow  or  bmw  urn  MMKg  wnro 

*  Comnand  and  Control  aupporte  military  oonmitre  In  tha  latngtatad  nan  of  available  forcaa  tn  tha  dataronca  of  aar 
or.  If  aueh  dataranca  fella.  In  tha  conduct  of  nar  to  achlava  national  obi act Ivan. 

*  Commend  ana  Control  provldaa  allltary  rnamandara  with  tha  Information  navdad  to  aaha  aperec tonal  decision*,  developing  and 
promulgating  order#  to  Inplaaaat  tha  daclalooa,  and  raltorltg  tha  resulting  couraa  cf  a  vent  a. 

*  Tha  tlaallnaaa  of  Inforaatloa  available  to  tha  r, name  Oder  la  ■It  illy  laparciat  for  affactlva  coaaand  and  control  of 
oparattoaal  forcaa. 

Thla  program  alaaaat  develop*  and  deaoaatratae  nan  tachnologlaa  encompassing  tha  traarslselm,  dlsaaalnatlon,  ptornaatag  and 
correlation  of  aanaor  data  tor  ana  affactlva  and  eurvlveble  Davy  ecanaad  aad  control. 

c.  03)  C0WMM6QM  with  n  1963  wcumw  wamax 

*  The  change a  batnaea  tha  fuadtag  prattle  ahoan  la  tha  FT  1963  Descriptive  tannery  aad  that  ahoun  In  thla  Descriptive  Soanary 

(-120  la  FT  1962,  -390  la  FT  1963  and  +303  in  FT  1966)  are  tha  result  of  refined  coat  eetlastoa  Including  escalation  and 

application  of  a  Bevy  exploratory  development  bad gat  adjnstaant  to  fond  priority  programs,  initiatives  and  daflclanclas. 
Internal  program  chaages  result  fraa  a  redefinition  of  projects,  project  numbers,  aad  projact  titles  thereby  causing 
redistribution  of  fuadlag 

*  la  addition,  tha  program  structure  has  been  changed  to  lactate  a  nam  project  (F21-133)  starting  in  Tt  1966, 


Title i  Command  end  Control  Technology 


Progran  l.aMnt  i  A2721M 


o.  <u)  rutetwo  is  nifutcwo  ina  n  »n  nsactirrm  suwwtt 


Projact 

PY  1981 

rr  1982 

PY  1983 

PT  1984 

Additional 

Estimated 

No, 

Title 

Actual 

Eat lasts 

Estimate 

tetlnata 

to  Completion 

Coet 

fofit  POS  PEMKAK  EL  ME  NT 

JT.'flf 

rt.ui 

30,S>7 

33,409 

Continuing 

Continuing 

P2 1-201 

Inforaetlon  He nags sent 

1,394 

-0- 

-O- 

Completed 

Conplatnd 

P21-211 

Coeeaand  and  Control  Cooeopt  Aaaossusnt 

4,084 

3,701 

3,480 

3,847 

Cootlnulng 

Continuing 

P21-221 

Acoustic  r a  new  a test Ions 

823 

775 

700 

797 

Continuing 

Continuing 

P2 1-222 

Eadln  Prsgunncy  Co— unlcntlooa 

9,379 

8,690 

9,833 

11,497 

Cootlnulng 

Continuing 

P21-22J 

Optlcnl/IE/UT  Conmnalcat loon 

-0- 

300 

300 

344 

Enlnatatnd 

Continuing 

P21-224 

Ship  Internal  Cownunlcatlona 

340 

340 

340 

400 

Continuing 

Continuing 

P21-231 

Navigation  Sensor  Technology 

“O" 

343 

1,194 

1,408 

Continuing 

Continuing 

P2 1-232 

Navigation  8yetan  Technology 

1 , 197 

2,030 

1,330 

1,483 

Continuing 

Continuing 

P2 1-233 

Navigation  Techaology  (SHAD) 

87  ' 

1,231 

833 

400 

Continuing 

Continuing 

P2 1-234 

Inertial  Navigation 

743 

815 

830 

835 

Continuing 

Continuing 

P2 1-235 

Aircraft  Navigation  System  Technology 

1,130 

1,121 

1,348 

1,403 

Continuing 

Continuing 

P21-241 

Information  Processing 

10,104 

2,973 

3,030 

3,311 

Continuing 

Continuing 

P21-242 

Information  Management,  Assessment  4  Display 

3,380 

3,340 

4,283 

4,093 

Continuing 

Continuing 

P2 1-243 

Software  Technology 

229 

1,740 

1,490 

1,900 

Continuing 

Continuing 

P2 1-244 

Information  Assessment 

817 

-0- 

-0- 

-0- 

Collated 

Couplet ad 

P21-245 

tattlefteld  Commend  4  Control 

1,430 

1.320 

1,320 

1,447 

Continuing 

Cootlnulng 

K.  (U)  own  FT  IW  APUPPKIATIOHS  PUMDgi  None. 


f.  (U)  EKLATKD  ACIimiKS 

Efforts  la  tkli  element  ahich  ars  related  to  thoae  of  attar  Services  and  SNsnclss  srs  coordinated  by  tta  Under  Secretary  of 
Dafenea  for  research  end  Engines ring,  Assistant  Secretary  of  the  Nary  (la search.  Engineering,  aod  Syateee),  Joint  Service 
Project  Offices,  Joint  Ssrvlco/tndaitry  symposia,  circulation  of  reports  of  Joint  Snrvlce  Interest,  end  internal  liaison 
hstuaen  program  nans (era  of  the  Naval  Material  Cononnd,  *rpf  Materiel  Coamand,  Dafenea  Advanced  taaearch  Projects  Agency,  end 
Air  Perce  4  /stone  Command 

Progran  Elements  4171 IN,  taaersee  Target  tar  vel ’lance,  end  627S9N,  Ocean  and  Ateosptarlc  Support  Technology ,  provide  the 
technology  bead  la  trees duca re  red  propagation  le  support  of  -oomnlcetlona 

Progran  Elanant  41741a,  Electroalc  Device  Techaology,  provides  the  device  technology  base  Iron  which  the  progran  draws 
*  Program  Element  427 UN,  Surface  end  Aerospace  Target  Surveillance,  provides  eeoeor  Information  needed  to  update  date  bases 

0.  <U)  MONK  PSEPOMKO  ST 


*  m-NOOSE  -  Navel  Air  Development  Canter,  Wnrmlaatar,  PA;  Naval  Air  Teat  Center,  Patnnnnt  tlver,  ND;  Naval  Avionics 
facility,  Iedtanepolle,  IN;  Navel  Ocean  Syttenn  Cancer,  Sec  01 ego,  CA;  Navel  Postgraduate  School,  Mon to ray,  CA;  Navel  Baeeerch 
Laboratory,  MeaUngton,  DC;  Naval  Unde  meter  Systems  Canter,  Non  Voodoo,  CT  and  Newport.  11;  David  Taylcr  Naval  Ship  E4D  Center, 
Dottaede,  ND;  Navel  Ueaponn  Center,  Chine  Veka,  CA;  Naval  Surtees  Weapons  Center,  White  Oak,  ND 

IMDIISTAlAt  -  iolt,  Daraaak  4  Name,  Cankrldga,  HA;  Conputar  Corp.  of  Ansrlca,  Cnnbrldge,  HA;  CTE  Sylvanle,  Mt .  Plow,  CA; 
‘  arris  Corp.,  Duffslo,  NT  and  Hnlkoume,  PL;  Hughes  *s search  Laboratory,  Malibu,  CA;  ITS,  Inc.,  lelttylllr,  MD;  Eayttaon 
Conpnny,  Porteaouth,  tt  and  tad  ford,  MA;  Westlnghouee  Electric  Corporation,  taltleore,  N>!  International  Pus'.ness  Machines, 
Sen  Jose,  CA;  Honeywell,  Minneapolis,  Ml;  plus  31  others. 


I*-* 
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*  MAMjjK  -  Univerelty  of  Southern  Californio,  Intonation  Sclancaa  Institute,  Marina  Dal  Kay,  CA;  Meaeachueette  Inatltuta 
of  technology,  Cenhrldge,  M|  Stanford  Raaaarch  Inatltuta,  Haalo  Park,  CA;  Univerelty  of  California,  lavrancn  Livermore 
Laboratory,  Llvaraora,  CA;  Oeorgle  Inatltuta  of  Technology,  Atlanta,  CA;  Carnegie  Mallon  Univerelty,  Plttaburgh,  PA; 
Stanford  Unlvaralty,  Stanford,  CA;  Unlv.  of  California,  Irvlna,  CA;  Unlv.  of  Maryland,  Collnga  Park,  N);  Unlv.  of  Wyoming, 
Laraada,  HT 

H.  («)  PHOJMCTS  LESS  THAW  $10  HIU.I0M  M  FI  IMA 

1.  (U)  Project  Hl-111,  Suparraaolutlon  targating  (Kan  Start) 

*  This  project,  a  nan  atart  In  ft  1984,  la  dlraetad  toward!  determining  the  applicability  of  high  revolution  technique!  to 
Identify  individual  targota  from  aaoeg  a  cluatar  of  targata, 

*  Thlo  ptojact  addraaaaa  tha  current  problan  of  Inadequate  angular  raaolutlon  In  data  correlation  ftoa  uultlpla  eanaora 
for  target  Identification, 

••  W)  Tt  19gl  Progrant 

(1)  Mot  applicable 

b.  (0)  rt  1983  Proarani 
(1)  Not  applicable 

c.  (0)  Ft  USA  Planned  Proarani 

(1)  Couple to  development  of  a  teat  plan  for  tha  conat ruction  and  feaatblllty  deuonetratlon  of  a  breadboard  nodal 


(0)  Frontal 


Thie  la  a  continuing  program 


1.  (U)  Ptolact  Pll-lll.  Cnunand  and  Control  Concept  Aaaaaaaant 


*  Thin  projoct  la  dlraetad  tomarda  developing  end  usnoaalng  new  and/or  alternative  enneapte  for  Comawnd,  Control  and 
Coaaaalcatioaa 

*  Tha  objective!  are  to  aaaaaa  varloua  alternative!  and  new  concept  a,  identify  technology  gap  a  and  arena  of  high 
technological  payoff  from  which  advanced  Command,  Control  and  Camaunleatlona  eyateue  any  evolve 


(1)  Tha  configuration  aaoagonant  plan  and  the  enhancement  plan  for  the  Advanced  Cornea nd  A  Control  Architectural  Taitbad 
mere  completed 

(2)  Me*  node!  for  tha  Command  Cantor  Notwark*  ear*  demon! t rated 

(3)  Completed  analyala  of  the  affective near  of  Individual  taetlcal  communlcatlun  Xlnka  in  Pleat  air  dafanaa 

(4)  Initiated  concept  definition  for  a  an*  Command,  Coutrol  and  Communication!  computer  model  for  avaluattn  command  and 
control  aupport  for  battle  group  antlalr  warfare  and  antleurfaca  warfare 

(5)  Navy  Canter  for  Artificial  InteUlgance  aetabllahed  at  Naval  Keaaarch  Laboratory 

(8)  Ixporluanta  ualng  artificial  Intelligence  for  crlela  alerting  warn  initiated, 

(7)  Oeaign  of  experlmant  to  evaluate  contending  concept!  and  liauaa  for  a  eurfaca  ahlp  combat  direction  ayatea  were 
completed 


ISO 
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lro|rn  llmoti  A2711H 

b.  '  (u>  n  iw  Program 

(1)  Coaaand  and  Control  technologies  alll  bo  Idontlflod  (or  Incorporation  into  tho  Advanced  Coaaand  and  Control 
Architectural  Tootbad 

(2)  Too  local  aroa  ootworba  aalni  rlognet  technology  ad  othoroot  boa  technology  alll  ba  laplaaantad  and  coaparad  tn 
coaaand  cantar  aatnorfc  operation* 

(3)  Coaplot*  eaaeapt  definition  and  Initiate  daalfa  (or  the  Coaaand,  Control  and  Coaaanlcatlooa  support  tyatea  nodal  tor 
battle  troop  oparatloaa 

(A)  Coatlaao  exploratory  Invest Igatloaa  of  artificial  l«t*lll|onca  to  Nary  problaaa  such  a*  la  axpart  tytteat  (or 
electronic  maintenance,  menage  ayataa  automation,  aoltlaaaaor  Integration  and  naval  aartara  planning 

(3)  Evaluate  crlalo  alerting  atlllalag  Adsaacad  Coaaand  and  Control  Architectural  Taatbad 

c.  (0)  n  IfgA  Plaaaad  (tawaai 

(1)  laploy  Adsaacad  Coaaand  aad  Control  Architectural  Tootbad  for  tatting  of  adsaacad  Coaaand  and  Control  technologist 

(2)  Coatlaao  daalgn  (or  the  Coaaand,  Control  aad  OOaaunlcatlon  coaputar  modal  for  battlogroup  operations 

(3)  Apply  artificial  Intelligence  technologist  to  tltaatlon  at  at  it  sent,  Information  management  and  axpart  tyttaaa  for 
electronic  maintenance  aad  decision  aids 

(A)  Evaluate  enhanced  haaellae  nodal  for  tha  chip  combat  syataa  simulator 

d.  (0)  Frogron  to  Coaolatleat  This  la  a  continuing  program 
!•  (VI)  (reject  f  21-121,  Acoustic  Cnaaunl  cat  lane 

I 


a.  (0)  H  1»2  fragrant 

(1)  Tha  uasaform  definition  and  throat  ataosenaata  aero  ooaplatad 

(2)  Aa  assessment  of  vulnerability  to  madaraater  aaploalor  uaa  parf oread 

(3)  Aa  acoustic  relay  ooaoept  definition  uaa  initiated 

b.  (0)  FT  lf3  fraaroai 

(1)  Conduct  a  faaalblllty  denoaatratloa  of  tha  strategic  acoustic  coaaoalcatloaa  ay t tea 
'  (2)  le bedel*  and  laatall  taat  oqvlpoant  la  aaboarlaa  for  —  teata 

c.  <B)  FT  IMA  Ha— d  froarani 

(1)  (tart  a  aa  task  to  develop  Improved  too—  1 1. atlona  to  tactical  aabaartaaa 

(2)  Ataaut,  tha  faaalblllty  of  alloying  varying  depth  aonobuoya  and  acoaatlc  relay  tschnologlat 

d.  (0)  Frocraa  to  Coaalatloct  This  It  a  continuing  pcograa 


13! 


Program  1  Inant  i  A7.7IUM 

4.  (•)  Project  1 21-211,  Radio  Frequency  Coaiml  cat  local 


Title*  Contnd  and  Control  tacbnolow 


*  Thl*  project  la  directed  toward*  the  application  of  advanced  technology  for  coaaunlcatlona  requiting  the 
electromagnetic  energy  ranging  fin  extreaely  low  frequencies  to  extreaaly  high  frequencies 

*  Thla  project  addraaaea  naval  naeda  for  aecura,  Jan  raa latent  ccaaunlcatlona  for  both  tactical  and  otratag 

i.  (ll)  ft  1W1  Program: 

(1)  The  Hoblle  (ccaat  Terminal  wn  danoaatratad  on  board  the  088  FAMING 

(2)  Low  probability  of  lntortwpt  radloa  operating;  In  the  high  frequency  and  ultrrnlgb  frequency  banda 
preparation  for  evaluation  teat lag 

(3)  A  Very  High  Speed  Integrated  Circuit  on  board  signal  proceaaor  haa  been  built  for  extreaaly  high  fre 
operatlone 

(A)  A  high  frequency  eurfar.a  wave  buoy  waa  built  and  denoaatrated  for  aubanrlae  coanunicetlon  application 

(5) T 

(6)  First  blolcnlneacenca  neaauraueuto  wore  nada  froa  a  submarine 
b.  (U)  Ft  HI)  P rotten! 

(1)  Prepare  for  and  conduct  at-eeu  teat*  of  the  Mobil*  Ace***  Taralaal 

(2)  Daaoaatrata  and  evaluate  the  ayaten  parfornanoe  of  the  low  picbablllty  of  Intercept  radio 

(3)  Continue  eyeteaa  Integration  and  teat*  of  aubayacrar  tor  extreaaly  high  frequenry  aatelllt*  coaaunlci 
(A)  Denoaarrata  and  ******  the  feaalhtllty  of  tb*  Oeploy  latrlavo  and  Storage  Syataa  and  th*  buoyant  Cal 

•ubearlna  couminlcatlnos 

(»>_  J 

(A)  Doaoaatratu  alrctaf t-to-aubmarlac  cownunlc*  Ion  uclag  blue-green  leaetru 
e.  (0)  »  IMA  F leaned  Froarani 

(1)  Traneitlon  Mobil*  Acceaa  Taralaal  to  advanced  development 

(2)  Traeeltloo  the  lew  probability  of  Intercept  technology  to  advanced  development 

(3)  Conduct  technology  lnvootlgatlone  to  enhance  extremely  high  freouency  satellite  coanunicetlon*  capab 
(A)  Traaeltloa  the  Itaploy  Aetrlav*  tad  Storage  System  and  the  buoyant  Cable  Antenna  technology  to  advene 
(J)  Coe  t  leu*  Java  lope*  »t  of  *a  elrborne,  Ugh  frequency  electronic  counter-  count*  tea  maure*  ayaten 

(A)  Conduct  expgrlneats  of  thn  blue -green  laser  coanunicetlon  system  under  different  propagation  condltl 

d.  (0)  Program  to  Coaaletloei  This  la  a  continuing  program 
3.  (0)  Project  F2I-223.  Optical/ let rsrad/Oltravlolet  Communications: 


This  project  la  directed  toward*  thn  application's!  advanced  technology  for  coanunicetlon*  requiring  tl 
optica),  1'. tf cared  and  altravlolat  energy 

l*i*  project  addtaaaaa  th#  ne*d  to  ccamunlcatn  with  eubaergod  oubaarlnas 
(U)  FT  im  Program) 

(1)  Dovoloped  toot  plans  for  Invaktlgattag  the  feasibility  of  copper-vapor  later*  for  aircraft-  and 
communication*  to  submarines 

(2)  Develop**  concept  for  a  blue-green  optical  receiver  to  be  Incorporated  In  a  submarine  towed-buoy  eyi 


Prograa  Bloaantt  6272111 
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(3)  Submarine  User  eo— ideations  i;>tn  engineering  concept*  nn  Investigated,  aad  tba  tlpil  vavofon  «u  defined 

b.  (0)  n  »M  Program: 

(1)  Ixperlaental  testbed  equipment  will  ba  area*  bled  and  calibrated  In  preparation  for  bteseboird  taatlng  of  uyptr-vapor 

laaora 

(2)  Signalling  requirements  (war* fora,  ban  ahepo,  ate.),  packaging  and  eyrtene  integration  for  tba  blue -groan,  Tcmod-buoy 
racalrar  ayataa  will  ba  datarmlnod 

(3)  Inwaatlgata  aubaarloa  laaar  cot  .mmlcatlon  Issues  rich  as  nr reform  optimisation,  noolla  platform  dovalopcaent, 
racalvar/alrframa  Integration  and  operational  deployment 

c.  (0)  ft  IMA  Hammed  Program 

(1)  Iraaaboard  tnatlag  of  tba  eofiar*nper  lata. a  will  be  conducted 

(2)  Continue  daaalopaant  and  faaal oillty  taatlng  of  aubaarloa  laaar  coaaunlcatlona  aulayatana 

d.  (0)  Program  to  Complotloui  Thie  la  a  continuing  program 

6.  (0)  Project  P2I-224.  Ship  Internal  Cnmniinlottlmai 

*  Thle  project  la  directed  towarda  toe  application  of  odaaocad  technology  for  lmproeod  ohlp  and  aubaarloa  Internal 
conaunlcatlona  employing  at re  or  flhar  optic  cmblaa 

*  Thli  project  respond*  to  future  shipboard  data  transfer  ragulrananta  as  eat  Cvtth  In  tba  1979  Science  and  Technology 
Object!*.*  proaulgatad  hy  tin  Chief  of  Naval  Operations 

a.  (0)  PT  1962  Program; 

(1)  Parforaad  ooaputar  'Isolation  and  hardware  mnaauraaaata  of  data  transfer  technology 

f2)  C-nwolorad  Standard  Information  Transfer  Architecture  tor  Combat  Syatna  opacification  and  description 

(•»)  Performed  eyetaa  snalyala  and  trado-otf  study  to  Identify  preferred  chipboard  digital  voice  »ltlplex  concept 

(A)  Comtlamad  monitoring  ralalsd  digital  voice  multiplex  technologist  l.i  industry 

b.  (0)  PT  1963  Pmgreai 

(t)  Camp  lata  software,  lntarfaca  ecd  awltch  settle  design  for  the  btandard  Information  Transfer  Architecture  for  Combat 
Systems  mode 

(2)  Start  tests  to  a  3 -mode  configuration 

(3)  Select  digital  voice  encoding  technique a  to  be  used  in  tba  digital  voice  multiplex  ay etas 
{A)  Update  Industry  teebaoiog;  survey  for  latest  developments 

e.  W)  PT  1966  Plaamad  Ptogrami 

(I)  Couplets  3 -mode  configuration  teat*  of  the  Standard  information  Transfer  Architecture  for  Ccmbat  Syuteas 
(1)  Perform  trnda-aff  analysis  mod  bagia  praparatloa  for  traooltlonlag  .o  aoglnaarlcg  development 
(1)  Complete  laterfaca  specifications  l-  •  the  digital  voice  multiplex  eubeystaaa 

d.  (0)  Program  te  Counlot tool  This  la  a  continuing  program 


62711* 


Title: 


CnetMnd  art  Control  Technology 


Progrue  Element! 

7.  (U)  Project  711-111,  gavlgttlone  Seneor  Technology. 

*  Thle  project  is  directed  toward*  providing  the  capability  (or  accurate,  contlnuoue  navigation  and  poaltlon-flxlng 

*  r 

V 

*  Thla  project  reapceda  to  Coarand-ln-Chtaf ,  Atlantic  fleet *»  1981  "Subalselon  of  laeeatch  end  Development  Objective*" 
a.  (U)  ft  1982  Program! 

f 


b.  <U>  ft  1983  froiraai 


c.  (U)  H  1986  riacnad  frograa: 


i 

d.  (0)  Program  to  Ceaeletloni  Thla  la  a  continuing  progrea 
8.  (U)  Project  f 2 1-232.  Navigation  8r*tea  Technology: 

*  Thla  project  la  directed  toward*  applying  advanced  technology  (or  improved  navigation  eyatoaa  (or  eaapon  .  chip, 
eubaarlne,  and  aircraft  platforaa 

a.  <0)  ft  1982  Program: 

(1)  Determined  the  lapact  o(  navigation  error*  on  combat  ayetaan  par(oraanco 

(2)  Began  ring  Inner  gyro  developae-t  (or  eubaarlua  application* 

())  Conducted  at-eea  teata  oi  ahip  etrapdown  Inertial  eye tee*  and  performed  data  aaalyel* 

(A)  Conducted  tvate  on  tha  Litton  US-2728  leaer  gyro  and  the  Singer  MOD  1ID  Inner  gyro  (or  alrcra(t  aopllcatlon 
i5)  Prepared  (or  (light  evaluation  of  an  aircraft  correlation  velocity  aanaor 

(6)  Coaplotad  flight  teat  of  Litton  LK-9C1  etrapdown  ring  later  gyro 

(7)  Coaplotad  eyetem  concept  and  Integration  analytic  (or  a  aacurn,  carrlar-haeod  air-traffic  control  eye tea 

b.  <U)  ft  1983  Program: 

(I)  Analyte  the  procetelng  of  navigational  information  In  the  Navel  Tactical  Data  Syetaa 


Prograa  Hunt:  62721M 
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(2)  Coeplata  ring  Uwt  gyro  evaluation  for  oubnerlne  application 

(3)  Determine  feasibility  of  mtupdinu  insrtial  ifitut  fat  ship  application 

(4)  Assess  ns*  laser  gyro  Assign  approaches  for  jlrcrsft  applications 
(3)j£pwplet*  flight  iralutlu  of  slrcrsft  correlation  velocity  aansoc 
(« 


c.  (ID  Ft  USA  flanged  f’toftaai 

(1)  Continue  analysis  of  navigation  error  affects  an  'ha  Naval  tactical  Octn  Systne 

(2)  Fsvfom  flight  test  of  the  flic be I  Positioning  by.  ,en  K.ig  Laser  VyfQ  Navigctur  to  denoertrote  Possibility 
O' Transition  correlation  velocity  sensor  r.o  adva>tced/englneurlng  datelopasui 

l*'—  2” 

d.  (U)  Prograa  to  Consletloe;  This  Is  a  continuin'  proyiaa 

9.  (#)  Froiacr.  F21-213.  Navigation  Technology  (aiP)i 

*  Nee  Project  F21-231 

10.  (0)  Project  Fll-241.  lalomitlon  tiocervleii 

*  This  project  la  directed  towards  exploratory  date loyneet  In  Ush  software  and  hardoaro  specifically  related  to  digits! 
and  analog  procaaslng  of  Intonation 

*  This  projoct  addrsssee  the  nud  for  faster  one  note  callable  lr.fcmetl-te  pmceniiKft  In  reepoua.n  to  the  high  speeds  of 
enltlple  threete  feeing  naval  sea  and  olr  plptforas 

a.  (0)  FT  I9B2  I'roxrant 

(1)  Started  conatnectloa  of  thu  16x1*  1-1  Nath  11A  nltirtsMUor  oytteu 

(2)  Tna  geoarutions  of  tba  St  neutered  Uogputar-Aldad  lobtc  9vi(p:  ryitw  uoed  u  the  fsti^i  u.vf  cnietructlon  of  the  hr.ck 
IIA  c input or  sere  developed  and  re lee nod  to  l>a  privets  vector 

(3)  Aralyssd  candidate  operating  systans  for  ship  coabet  dletrlV-tsd  p^nwiitg  applications 

(A)  Bxperlasntn  levsstlgatiag  tbs  roooeflgnratim  ct  distribute*  yracasstaj  node*  to  support  fault  lolecsnc..'  m rr. 

c Depleted  lor  Che  coeMet  dlreutioa  eyatan  proccv-'xg  srcMtsstcue 

(3)  Initial  oparstlnoel  capability  for  tba  Ceeeralisef  Coeputei  lyeteo  jtlMtUt"  I'i  nee  achltved 

(6)  Developed  optlaal  hardware  eoef Iguretlon  design  nlgorltkun  for  the  Osaarellsed  Coaputi r  lyeteo  IlaulaCor  II 

(7)  Dvnoaetreted  lOfchit/soe  writing  speed  out  10*  bite/ a?  ccoragn  density  for  crj'cju? c  optic*!  aewortes  betsd  jyor, 
pSotocbeaica  hole  Mirnlag 

b.  (0)  FT  1983  Progreat 

(1)  Continue  corat  ruction  of  the  16x16  4*1  Hath  IIA  eulciproeeetcr  tystew 

(2)  Coaplata  developuant  and  parfornanca  validation  of  a  thirl  gcosratlon  Ftrnctutad  Ocapu t s r-Alda t  Logit  Dejlgn  eysten 

(3)  Deteralas  sltcrnetlvea  and  ovalcate  candidate  dletribrtad  p«  sating  evetene  tor  tactical  application* 

(A)  Incorporate  laprovensnts  Into  the  Input  filn  for  tee  Com  .rallied  Conpetor  Syeten  Slnulatar 

(3)  Caspletn  hardve-a  specif  lcetinn  for  t  olid  stntn  Plight  Date  Ascordsr 

(6)  Construct  a  prototype  cryogenic  optical  aanory  capable  of  1  KbK/jee  writing  speed  and  10*  blio/cv2  atorags  density 


Progrsn  Clement:  42721!) 


Title:  Command  and  Control  Technolotur 

c.  '  (0)  rr  1>M  Planned  Program: 

(1)  Complete  construction  of  the  16x16  S-l  Hurt  IU  multiprocessor  *yitn 

(2)  Initiate  evaluations  of  the  S-l  Mark  IIA  uultlprocsattr 

(3)  Investigate  support-environment  requl nunt ■  for  tactical  dlstr* b>t«d  processing  l»«U» 

(*)  Continue  afferta  to  adapt  comatrcially  available  computer  memory  technology  for  airborne  Information  protesting 
applications 

(5)  Initiate  testing  and  evaluation  of  the  photochemical  hole-bcrclrg  neeory  prototype 

d.  (U'  Jroqram  to  Coepletlon:  This  is  a  continuing  program 

11.  (u)  Project  F2I-I42,  Information  Henagvmani,  Aasaasmant  6  Dicplay: 

*  This  project  la  directed  towards  the  application  of  advanced  technology  for  Information  management  relevant  to  making 
effectlvn  rnd  timely  command  and  control  declalona 

*  Areas  cf  concern  Include  distributed  deta  basr  au-iiy  and  manageMnt,  networking,  information  aeeeaanent  and  correlation, 
u m/ machine  interface  and  display  technology 

*  Advancan  in  Information  waagtunt  Mchwlott  are  needed  tn  Imndle  adequately  high  volumee  of  data  from  multiple  seneora 
and  diverse  data  ir'rcee 

a.  (U)  TV  i?«2  Program: 

(!)  Comprehensive  redaelgt  lor  the  KoUibasa  prototype.  Implemented  In  the  ADA  language,  was  coapleted 
(2  V  Completed  the  design  specification  for  the  distributed  Patabamw  M.tniger 

(3)  Initiated  laplvssntetivn  of  a  hi jh  level  graphic  interface  to  NlrlbaM  to  support  mil  tl  level  user  access 

(6)  Initiated  construction  of  Fonnley  ganertl  purpose  coaputera  for  lntegratl-cm  Into  Command  and  Control  work  stations 

(5)  Initiated  inveetlgat'ra  into  local  network  and  global  internetwork  architectural  Issues  and  concepts 

(6)  Initiated  system  integration  and  hr  lusting  for  the  lightweight  modular  display  aystam 

(’)  Complete  characterisation  of  silicon  Usuld  crystal  light  valve  device  and  evaluate  with  large  screen  display  testbed 

b.  <U>  SC  1*33  Program: 

(1)  Demonstrate  the  flbul  version  of  the  Fils  Access  riodula  for  Wnlttbese 

(2)  Prepare  a  perforaarca  report  on  the  Physical  Database  Processor  aodule  for  the  Distributed  Database  Manager 

(3)  Complete  devalopnant  of  the  graphical  interface  to  Itiltlbasa  r  d  install  on  a  VAX  11/7S0  computer 

(4)  Xaterfaca  Cnmmaud  and  Control  work  stations  to  local  area  networks  and  test  out  tho  wultiasdia  enhancements  and  the 
natural  laeguegb  processing  capability 

(5/  Continue  Investigation  Into  network  and  Internetwork  architectural  lssuaa  and  concepts 

(6)  Demonstrate  a  prototype  natural  language  voice  processor  with  limited  vocabulary  set 

(7)  Coeplate  system  Integration  tasting  for  the  lightweight  modular  display  t.ysrsm 

(8)  Start  manufacturing  tarnnology  prog'am  for  slllcom  liquid  crystal  devl.-e 

c.  FT  W  Planned  Program: 

(1)  Continue  date  baas  management  Investigation  involving  large  data  baaee  and  miltlusar  access 

(2)  Assess  maturity  of  on-golng  effort*  and  lntagrat*  appropriate  development  Into  an  effective  globally  ^Iptrlbutsd 

com  wand  support  aystam  i 

(3)  Ccaplete  lightweight  aodulir  display  system  dsvalopeant  modal  specif icaticna  and  Initiate  procurement 


i  i  > 


Prograa  Element!  62721H 


Title!  Co— »qd  and  Control  Technology 


(4)  Coaplete  Manufacturing  technology  program  for  allicon  liquid  crystal  light  valve  device 

(5)  The  large  tncrenee  In  funding  In  rf  198*  la  the  raault  of  Initiating  several  new  efforta  In  rt  198* 

d, '  (U)  Program  to  Complstlon:  Thla  la  a  continuing  prograa 
12.  (U)  Project  P21-243,  Software  Technology: 

*  Thla  project  la  dlrectad  towards  the  davalopaant  of  a  Modern,  comprehensive  aoftuare  engineering  technology  baae 
applicable  to  eabeddad  conputer  eyatena  denonatratlng  high  reliability  and  lov  life  cycle  coata 

a.  (0)  FT  1982  Prograa: 

(1)  Performed  Initial  denonatratlon  of  a  prototype  Software  Engineering  tnvlronaent  facility 

(2)  Prepared  phaae  1  of  the  *-6  aircraft  Operational  Plight  Prograa  Model 

O)  Evaluated  candidate  hlgh-order  languagea  for  the  Operational  Plight  Prograa 

(4)  Prepared  final  raporta  on  aoftware  engineering  autoaetlon  for  tactical  enbedded  conputer  eyatena  and  on  a  aoftuare 
perforaanca  oriented  dealgn  Methodology 

h.  (0)  FT  1983  Program 

(1)  Coaplete  the  Software  Engineering  Envlronaent  facility  perforaanca  apeclf lcatlon  and  Initiate  detailed  dealgn 
apeclflcatlon 

(2)  Continue  to  Integrate  aoftware  aathodologlee  for  uaa  in  the  production  of  aoftware  for  the  M  Operational  Plight 
Prograa  raatructure  effort 

(3)  tedeaign  the  A-7  Operational  Plight  Prograa  according  to  aoftware  engineering  prlndplea 

(4)  Develop  the  strategy  for  Integrating  AM,  the  DOD  etandard  high  level  language,  with  the  Hierarchical  Davelopeent 
Methodology 

c.  (D)  FT  1984  Planned  Program 

(1)  Coaplete  detailed  design  apeclflcatlon  for  the  Software  Engineering  Envlronaent  facility 

(2)  Initiate  coding  of  the  full  set  A-7  Operational  Plight  Prograa 

(3)  Develop  computerised  tools  to  check  the  properties  of  the  Hierarchical  Davalopaant  Methodology  lapleaanted  In  ADA 

(4)  Initiate  effort  to  develop  techniques  to  slapllfy  and  reduce  coat  of  producing  aoftware  documentation  that  conforas 
to  Military  Standard  1879 

d.  (0)  Prograa  to  Coapletlont  This  Is  a  continuing  prograa 
I),  (0)  Project  P2 1-2*3,  Eattloflold  Coaaand  and  Control j 

*  Thla  project  ia  directed  toeards  application  of  advanced  technologies  for  Marina  Corps  coaaand  and  control  raqulranento 
In  n  battlefield  environment 

*  Included  lc  a  communications  thrust  that  sddraaana  the  need  to  provide  lncraasad  quality  and  quantity  of  tactical 
communication  In  nn  envlronaent  characterised  by  electronic  warfare  emissions  and  radio  frequency  Interference 

s.  (U)  FT  1982  Program: 

(1>  Investigated  technologies  such  as  ultraviolet  wavs  propagation  and  low  data  rata  voice  links  to  Improve  reliability 
and  survivability  of  the  Landing  Force  Integrated  Communication  Systoa 


Prograa  Element:  62721N 


(2)  Evaluated  technologies  and  distributed  architecture  for  a  aoblle  coiaind  concept  appropriate  for  Karine  air-ground 
ope rat Iona 

(3)  Completed  aery  high  frequency  multlcoupler  development  for  the  purpoae  of  reducing  the  number  of  antennae  required 
for  the  LVTC-7  mobile  command  poet 

(4)  The  elect ronlca  portion  of  the  Unit  Level  Meaaage  Switch  waa  aaaeabled  ualng  fault  tolerant  prlnclplea 

(5)  Developed  a  declaloo  aupport  ayatea  for  artillery  fire  aupport  application 


(1)  Conduct  teeta  of  tht  low  data  rata  voice  tacluiology  over  tactical  radio  llnke 

(2)  Develop  channel  eharactarlotlca  and  modulation  tachnlquaa  for  the  ultraviolet  link 

(3)  Define  the  laauee  for  the  marina  air-ground  dlatrlbutad  architecture  and  complete  the  dealgn  for  a  repreaentatlve 
node 

(4)  Initiate  development  of  a  high  frequency  dlatrlbutad  miltlcoupler  ayatea  for  the  LVTG-7  aa  a  aoblle  coaaand  poet 

(5)  Coaplata  the  reliability  teatlng  of  the  fault  tolerant  aodel  drawn  from  the  Unit  level  Haeaage  Switch 

(6)  Complete  ln-houae  teatlng  of  the  artillery  aupport  dadalon  aupport  ayatea 

(7)  Analyse  the  deployment  and  eurvlvablllty  of  optical  flbere  for  tactical  cnam  mlcatlone 


c.  (U)  FT  1884  Planned  Program! 

(1)  Continue  technology  lnveetlgatlona  related  to  tactical  networking  for  the  Land  Force  Intogratad  Cowunlcatlon  Syaten 

(2)  Investigate  the  feasibility  of  packet  radio  technology  for  the  Karina  air-ground  dlatrlbutad  architecture 

(3)  Coaplata  the  tasting  of  tha  high  frequency  dlatrlbutad  aultlcoupler  ayatea 

(4)  Initiate  lnveatlgatlon  Into  tha  explication  of  artificial  Intelligence  concepts  for  decision  aids 

(5)  Pursue  proof  of  concept  of  long  haul  fiber  optica  networks  for  tactical  coaaainlcatlons 

d.  (U)  Program  to  Conniption!  This  le  a  continuing  prograa 
I.  (U)  PROJECTS  Oygg  $10  IjltUM  III  FT  1984 

(A)  (U)  Project  F21-222.  Radio  Frequency  Coaaunlcatlona 

1.  (U)  DgSCKIPTIOM  (taqulreaant  and  Project)! 

*  This  project  le  directed  towards  providing  reliable  and  eurvlvable  aeans  for  transmitting  Information  employing 
electromagnetic  radiation. 

*  .Develops  technological  advances  which  can  ba  applied  to  Improving  connectivity  and  coaaunlcatlona  capability  of  the 
Davy  and  Karins  Corps 

*  Areas  of  emphasis  Include  jaa  resistant,  and  low  probability  of  Intercept  tachnlquaa;  Increased  survivability, 
reliability.  Interoperability,  attainability,  and  affordability;  minimising  the  lapact  of  conaunlcatlone 
requirement*  on  platfora  spaed,  depth  (submarine  only),  and  nanauvarablllty;  and  tha  reduction  of  volume  and  weight 
of  coaaunlcatlona  ayateaa 

2.  (W)  PROGRAM  ACCOMPLISHMENTS  AMD  FUTURE  gFPOETS 

(a)  (U)  FT  1982  Program! 


(1)  The  Harrow  Band  Signal  Conversion  Unit  for  tha  Integrated  Communications,  Navigation  and  Identification  suite  has 
been  demonstrated  In  the  lab  and  la  ready  for  Fleet  applications 


Prograa  Eleaenti  W7tW‘ 


Yltlat  Co— *nd  and  Control  Techno lot 


(3)  Tha  noise  and  dlstortieii  of  nulriat  eubeystens  for  tha  Iroadband  High  Frequency  Intra-Task  force  Syatea  were 
aoaaurad  la  a  alnulatad  shipboard  environment 

(4)  Fabricated  o  high  frequency  surface  ana  expendable  buoy,  coaplated  at-sea  aaaluatton,  aad  tranaltlon  affaccad 
(3)  Tha  firat  bioluatnascence  naaauraaaats  wara  nads  fro  a  a  submarine  platform.  Qulaacaat  blolualnescenca  nolaa  data 

wara  nada  fron  a  aoorad  datactor 

(6)  Tha  Noblla  Aceaaa  Taraloal  Natwork  waa  lnatallad  at  taatbad  facllltlaa  la  praparat loa  for  at-aaa  danonatratlon  of 
aaw  tranaalaalon  protocols 

(7)  A  wldabaod  high-frequency  antanaa  for  aubnarloa  buoy  application  baa  baan  toaplttal  and  traaaltlonod 
b.  (U)  FT  IW3  fratraai 

(»)'_ 

J 

(2)  Conplata  at  aaa  taata  of  tha  Noblla  Aecass  Taraloal  and  tranaltlon  to  advanced  davalopaent 
(1)  Incorporata  anti-jam  faaturaa  lata  high  frequency  lntra-Taak  forca  Natwork  nodal 

(A)  Conplata  aubnarloa  aad  aoorad  datactor  aaasureaents.cf  blolunlnaacanca  and  attandant  data  reductions 

(5)  Conplata  tha  Integration  of  tha  wideband  aigaal  proeaaaor  lor  tha  advanced  Coaaunlcatlona,  Navigation  and 

Identification  (CHI)  aulta  Into  tha  alta  danonatratlon  hraasboard  ' 

(6)  Conplata  flight  taata  for  tha  L-bsnd  adaptive  array  for  Joint  Tactical  Information  Distribution  Systan 

e.  (0)  PT  1W  Planned  Program 

(1)  Continue  lnveetlgatlon  into  nyatan  and  natwork  design  for  tha  high  frequency  Intra-Taak  Porca  architecture 

(2)  Denoaatrata  Global  Positioning  Systan  capability  for  the  wideband  signal  processor  for  tha  Coaaunlcatlona , 
Navigation  and  Identification  suite 

OIF* 

(A)  Continue  exploratory  davalopaent  work  on  an  antl-*au  modem  and  adaptive  antenna  for  aircraft  coaaunlcatlona 

ov  J 

(6)  Continue  Packet  ladlo  Connunlcatlons  (Noblla  Access  Taraloal)  for  shipboard  application 

(7)  Continue  davalopaent  of  a  wideband  bus  architecture  tor  aircraft 

d.  (D)  Program  to  Coaplatloni  This  la  a  continuing  prograa. 
a.  (U)  HI las tones t  Not  appllcabls. 


(J.?‘ 
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Program  Blamtt  62714N  Tltlei  Countaraa tsutas  Technology 

DoD  Klaaloa  Iru:  Mil  -  Electronic  and  Physical  Sciences  budget  Activity:  t  -  Technology  .lean 


A.  (U)  n  193*  MtaOUiiCM  (FtOJECT  USTIHQt  (Dollars  to  Thousands) 

Total 


Project 

FT  1932 

FT  1983 

FT  1984 

FT  1983 

Additional 

Estlaated 

No. 

Title 

Actual 

1st lasts 

Eatlaata 

Ballasts 

to  Completion 

Cost 

ms:  rat  nucuH  blbont 

2S.514 

317371“ 

»,ar 

H.KT 

Continuing 

Continuing 

734-311 

(Classified  Project) 

1,797 

2,430 

1.909 

1,662 

Continuing 

Continuing 

r 34-371 

Acouatic/Torpado  Countanenaauraa 

2,44b 

3,045 

3,033 

3,398 

Continuing 

Continuing 

f34-372 

electronic  Marti, ra 

8,313 

9,971 

9,414 

9,797 

Continuing 

Continuing 

F34-373 

explosive  Ordnance  Disposal  Iqulpwent /Technology 

1,328 

2,826 

3,623 

3,691 

Continuing 

Continuing 

F34-374 

Satellite  Cour.teneeaauree  and  Defanaa 

1,114 

1,695 

•  1,098 

1,30« 

Continuing 

Continuing 

F34-J75 

Optlcal/Iefrarad/Dltravlolat  Cmntaneaasuraa 

1,784 

2,580 

2,321 

2,344 

Continuing 

Continuing 

F34-376 

Mina  Countaraaaaurne 

6,683 

6,998 

3,866 

6,231 

Continuing 

Continuing 

F34-377 

Special  Warfare  Technology 

393 

200 

343 

391 

Continuing 

Continuing 

F 34-393 

UBMC  Land  Mloa  Count eraeaauree 

1,272 

1,838 

2,002 

2,228 

Continuing 

Continuing 

F34-573 

Fyrotechnlce/Certrldge  Attested  Davlcaa 

ft 

430 

aa' 

aa 

aa 

,^e 

*  -  Transferred  from  Program  llaaaat  U7(M 

**  -  Tran afar rad  to  Project  F34-373  la  thla  prograa  alaaoat 

Aa  thla  la  a  eontlanlag  prograa,  the  above  loading  profile  laclodea  out-year  escalation  and  nocoapsaeos  all  mark  and  davalopwent 
phaaaa  no*  planned  or  anticipated  through  FT  1985  only. 

b.  (o)  Mtigp  n*ac»irn«i  or  gmBorr  aw>  miisiom  — ip 

*  Support a  the  deeelopaant  of  affactlea  float  eountoronaeuros  for  uaa  agalnat  hostile  ayataaa  daelgnad  fori 

-  Surveillance 

-  Coaaaad/Coatrol/Coanualcatlona 

-  Talgat  acquisition 

-  Weapon  guidance 

*  Object leoa  coaprlaa  operational  deception  for  pruconbat  aad  coobat  opa rat looms  dilution  of  force  that  the  hoatlla  coaaand  can 
apply  bp  uaa  of  long  range  decoy,  a ap laced  aeapoa  nantrallaatlon,  advanced  covert  couataraeaouroa,  jaanlag  applied  over  the 
entire  coabat  treat  aad  forcafal  Jaanlag  oS  an  may  eeaeore  and  control  drculta  daring  conbnt  opera  t  lone 

*  Invaatlgataa  the  acoustic,  tlmctnmfHtlc,  and  optical  apactra  aa  vail  aa  the  operational  environments  of  ourfaco. 
subaurfaca,  and  aaroapaca  aarfara 

C.  (0)  OOMFAE18DM  WIT*  rr  MM  MtagW  8DHHAKT  (Dollars  la  Thousand •) 

*  The  changes  between  the  funding  profile  shown  In  tha  FT  1983  Description  Allans ry  aad  that  shown  in  this  Doscrlptlwo  guana ry 
(-2,117  la  FT  1*82,  42,929  In  FT  1983,  and  -1,87*  in  FT  198*)  are  dun  primarily  to  traosltlona  to  advanced  deeelopaant  and 
redirected  efforts  within  Coaatecaaasorea  projects  In  FT  1983  aad  out-ysara,  reduction  of  ■classified  programs"  in  FT  1982 
and  out-years,  and  aacalatlon  reduction 

*  In  order  to  enhance  fiscal  aad  technical  management,  tha  following  project  raallgnaaats  aura  Instituted 

-  P3A-373  was  established  la  FT  1983  to  trannfor  aanageoant  of  Fyrotochalc/Cartridge  Actuated  Devices  (CADS)  to  thlo  F.8. 
(8273AM).  Funding  and  annagauent  appears  la  Frojact  F34-375  In  FT  198*  aad  out-yaara 


Progran  Blaaantt  K7WI 


Title:  CowUmtwni  Technology 


o.  (o)  raroiwc  AS  wwjctib  xnwkpt  iwi  desoiptipe  snwm 


*  Tranafarrad  to  Prograa  Blaerat  UHM 
**  Transferred  to  Pro  gras  llafeint  62768N 


Protect 

FT  1M1 

n  19S2 

PT  1433 

PT  198* 

Additional 

Total 

Batlaated 

No. 

Title 

Actual 

Eatloate 

Eatlaata 

Eatlnatc. 

to  Coaptation 

Coat 

WHET  PQt  FftOQUM  ELMBIT 

*4, 03s 

*7,931 

I97TW- 

1T.VST 

Continuing 

Continuing 

P 34-311 

(Closolflod  Project) 

l.m 

4,210 

3,43) 

4,693 

Coat Inning 

Continuing 

P34-371 

Acooatlc/Torpado  Coootoraoaaoroa 

2,0)6 

2,266 

2,443 

2,380 

Coatiaalng 

Continuing 

P34-37J 

Electrode  Warfare 

7,87* 

8,293 

8,731 

9,219 

Continuing 

Continuing 

P3A-373 

Exploitive  Ordoaaca  Dlapoaal  Iqulpnant /Technology 

1,6*1 

1,480 

1,480 

1,584 

Continuing 

Continuing 

F34-374 

Satalllt*  Countarnaaaora*  and  Dafansa 

830 

1,371 

1,870 

1,873 

Ccntlnulng 

Continuing 

F34-37S 

Optlcal/Infrorod/Oltravlolet  Countanaaaauroa 

1,193 

1,883 

2,220 

2,430 

Continuing 

Continuing 

P3A-376 

Hina  Coaatanaaaaura* 

6,979 

6,918 

7.485 

7,590 

Continuing 

Continuing 

F3A-377 

Special  Warfare  Technology 

— 

200 

200 

214 

Continuing 

Continuing 

F34-384 

Hue lost  Warfare  Tulaarohlllty  aad  Hardening 

711 

* 

* 

* 

* 

ft 

P34-388 

Nigh  Powor  Hlcrowav* 

600 

ft* 

ft* 

ft* 

ft* 

ft* 

P34-393 

1.300 

1,238 

1,238 

1,320 

Continuing 

Continuing 

e.  00  QTwa  nr  tm  AfftoniATiows  pomps:  non*. 

I.  <U)  ABLATED  ACTIblTIES 

\ 

*  Inf oroattoo  la  dlsaaalaatad  through  rootlna  plsanlng  docuaanta,  professional  aauloara  aad  publications,  exchange  of  latarlu 
and  final  davolopuaat  ro aorta,  and  dlaaaulaatloo  of  acloatlflc  and  tacholcal  lataUlganco  data  froai  Central  Intalllgaaca 
Aganev,  Dafaaao  latolllgaoco  Agency,  Naval  IatalUgaaco  Orator,  Porolgo  tcloatlflc  and  Tacholcal  Ic'olllfuaco  Coa tar  of  tha 
Da  part  non  t  of  tha  Aroy,  and  Porolgn  Technology  Division  of  tha  Alt  Porca  Syatana  Coaaaad 

*  Exploratory  Davalopueot  tachaologlaa  roaultlng  fro  a  noth  under  Pro  gran  (laaanta  626)31,  Undersea  Warfare  Weaponry  Tichrology; 
427  US,  Undersea  largat  Surveillance  Technology;  62762M,  Electronic  Da  aloe  Technology  an  exploited  vlgoroualy,  not  ooly  for 
tha  healc  taehnologlcil  aioanoaa  which  nay  ha  uaafol  In  future  counteraeaeuree  ayatona,  but  alao  to  project  future  boatllc 
radon,  coanoat  cat  Iona,  and  weapon  guidance  ayataaa  which  our  countarnaaaun  ayatona  will  ha  nqulnd  to  deceivo,  Jan,  or 
neutralise 

*  Office  of  Naval  Technology  uaaeganaat  facllltatea  coordination  by  eooductiog  their  own  technical /nanageaent  review*,  and  by 
participation  In  nonltdrlag  technical  adelaory  groupa  consisting  of  trl-aarelca/othar  goeernnont  a  gender  (a,g>,  DAAPA),  Trl- 
aerelco  coaulttaea,  progran  rovlaoa  by  tha  Aaalataat  Secretary  of  tha  Navy  (Eaaearch,  Engineering  and  Syatona),  and  tha 
Inclaalon  of  npnaantatlwo(a)  of  tha  Qatar  Secntary  of  Defaaae  for  Baaaarch  ant  Engineering  In  all  Internal  planning  and 
etrategy  davolopuaat  relating  to  thlo  Progran  Elenant 

0.  fO)  won  HMMHEB  W 

*  P*  EMI  -  Prlnary  laboratorlaa  arai  David  W.  Taylor  Naval  Ship  Baaaarch  and  Oavalopnant  Cantor,  Sathaada,  HA|  Naval  Air 
Dovalopnant  Canter,  Waralaatar,  PA}  Naval  Aunoaltloa  Depot,  Crane,  IN;  Naval  Coaetal  Syataua  Center,  Panaua  City',  PL;  Naval 
Explaeive  Ordnance  Dlapoaal  Oantar,  Indian  Sand,  NO;  Naval  Ocean  Syatana  Center,  Ena  Diego,  CA;  Novel  to search  Laboratory, 
Washington,  DC;  Naval  Sartaco  Weapon*  Cantar,  Dahlgroa,  VA  and  White  Oak,  Silver  Spring,  ND;  Naval  Waapoaa  Center,  China 
Labe,  CA;  Pacific  Hi  Mila  That  Cantar,  ft.  Hugo,  CA;  Navel  Daderwatar  Syatana  Cantar,  Newport,  U  and  Nnw  London,  CT 

*  IDDDQTN1AL  ~  Prlnary  cootractora  and  aeadonlc  laatltntlooa  arm  Integrated  Syatana  Corporation,  Santa  Nonlca,  CA;  ITL 
Baaaarch,  Loa  taga lea,  CA;  Ihtghaa  Aircraft  Corp.,  Pullartoc,  CA;  ITT,  Pan  lk/i,  CA;  Lockheed  Nlaallea  aad  Space  Corporation, 
Soaayvola,  CA;  NANTICt  International,  Waahloston,  DC;  Norses  Dlvlatoo  of  Onitod  Aircraft  Corporation,  Bait  Hartford,  CT; 
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Flaming  System,  lac- ,  Me  La  an,  Uj  RCA,  Burlington,  MA|  Raytheon  Corporation,  Daltbta,  M,  and  Oolata,  CAj  TBAOOt,  Auitln, 
TX;  Sander*  Associates,  Nashua,  W;  Slngar-Llbrascope,  Glendale,  CA;  Stanford  Research  Inatltnta,  Menlo  Farit,  CAj  Syttea* 
Control  Technology,  Inc,,  Falo  Alto,  CA;  Tama  Inatrumnt  Co.,  Dnliaa,  TX;  Watkins  Johnson  Co.,  Falo  Alto,  CA;  Meetinghouse, 
Saltlaora,  W;  Applied  keseerch  Laboratory,  University  of  Tarn*.  Auatlo,  TX;  Applied  Physics  Laboratory  of  Pennsylvania  State 
University,  Statn  College,  FA 

H.  («)  HBJ8CT8  LASS  BUM  IIP  H1LLI0H  IM  Ft  IMA 

1.  (V)  Project  F36-111.  Classified  Frol  act; 


1.  (*)  Frojact  11H71.  Acoestlc/Torpodo  Coeatataasserasi 


*  tble  project  la  directed  toeerd  the  application  of  advanced  technology  to  pro  el  da  eouateranaauraa  agalnat  potential  eeoay 
sound  navigation  and  ranging  (Sonar)  edolpaants,  acoustic  detection,  claaalflcatlen,  and  targeting  do  Tic* a,  and  nebearlna 
launched  on  da  mater  eeaponry 

*  Appllee  to  Surface  and  gubnarlna  plat f area 


a.  (U)  FT  19B2  Frogrant 

(t)  Completed  aaaeaanaat  of  the  acouatlc  and  torpedo  eountarasasures  capabllltiaa  of  the  Sebaerloe  Advanced  Conbat  Spates 
and  tranaltloned  reaulta  to  advanced  davelopaant 

(2)  The  Initial  aerie*  of  threat  torpedo  hull  rupture  vulnerability  field  teat*  **•  chaptered 

(3)  Cooplatad  and  tranaltloned  surface  vblp  countaraeaaura  tschoology/aysteas 

concept  to  edvnaoad  davelopaant  In  Frojact  '90223  (F.X,  6330AM)  1 

b.  (U)  Ft  1SS3  Pnaraui 

(1)  Define  tegulraaanta  for  a  auccaaaful  aurface  anlp  torpedo  dafeaaa  option,  a  nee  atart  technical  option  In  FT  1986 

(2)  Develop  the  technology  to  counter ^  J threat  torpedo** 

(3)  Couplet*  Initial  internal  coupon* nt  torpedo  vulnerability  tanta 

(A)  Field  teat  broadband  __  "Jjaanar 

e.  ttl)  FT  1966  Flamed  Froaraa; 


3. 


(1)  Major  nee  effort  directed  toeard  auccaaaful  aurface  Ship  torpedo  defense  and  countatoeaaure  daaonatratlon 

(2)  Develop  decoys  to  allou  aypalon  of. threat  ASH  units  by  O.S.  Fleet  Unit* 

(3)  Develop  the  capability  to  __  launch  torpedoes ^_a*d  other  devices  froa  L  -S.  suhuarlnes 

(A)  Fursua  technologies  to  defeat/decoy  threat  undersea*-  Jayateua 


d.  W)  Frograa  to  Conpletloai  This  1*  a  continuing  prograa, 
(■)  FroJcct  F3A-372.  Blectroalc  Warfare t 


*  Sleet ronic  Counteraeaaures  for  asltl-aod*  threats i 

*  Coaaand,  Control,  and  Coaaunlcatlons  Counteranasutaa 

*  Battle  Group  coordinated  Slectroolc  Warfare 

*  Deception/ Decoy*  to  counter  threat  sensors/nlssll*  guidance  syataaa 
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*  Jmr  technology 

*  hulor  techaologlea  to  eMtit  throat  let  l  taBitlw  Nlaolloa  (Aotl-radlatloa  adnalla  couatarneanuret) 
a.  (U)  FT  IWI  tw««1 


(I)  Conpleted  frwotn*  a* fort  for  talar  Martin  control  hardwnre/eoftware  for  aatl-talUtlo*  olaalla  count*rn***ur*» 
decoy  lnter-operablllty.  Defined  Inpleneatatloa  leeoea  for  oil  iMf  j;la«*e* 

(2>  Bollt  Ml  tented  two  (2)  __  nnlwn  for  aircraft  application.  Delivered 

<traaeltl$oed)  to  ndvneeed  lanlppatat 

(1)  Dotallad  ]  Aateaaa  aodel  conflated 

(4)  Coupleted  eyetea  4*alga  for  aircraft  a alloyed  jjaaner 

(5)  began  (laid  toata  of^cnap  nrntlvo  j  Urernft  da  coy 

(i)  tacceoatelly  taatad  ~  llaco; 

(l)  Nicrooava  Integrated  Solid  State  repeater  -  wide  hand1  .power 

aapll flare  daoooat rated  lo  phaaad  array  a Ilea  *“ 

(S)  Da aoaat rated  rapidly  Inflatable  corner  roflactor  Cor  nhlpboard  launch  with  loatallad  equipment.  1 

J  ~ 

b.  (If)  FT  1X3  Froaraai 

(1)  Aaaoabla  hardware  to  eondnet  af feetlwanaaa  taata  of  Antl-tadlatloa  Hlaalla  Couotaraaaauraa  In  banal  taaaarch 
laboratory  Central  Target  Slnulator  facility  and  field  teat  agalaat  trl-aer«lea  gaaarlc  aatl  radiation  elaalla  aaakar 

(2)  Coaplete  fabrication  of  ~  J  feealblllty  nodal 

(3)  Daalga  adaptive  electronic  warfare  environment  racalear  proproeaaaer  for  final  ayataa  daalga  of  nloalle  threat 
receiver 

(A)  Develop^  Chaff 

(3)  Danone t rate  nl  Ulna  ter  naan  traveling  nave  tube 

(O  Integrate  dacoya  with  eoantar-aurwelllance  Jaanfng  la  eaa  trlala 

(7)  Coaplata  definition  of,  and  requlrenaeta  for,  coanand,  control,  and  conoualcatlooa  control  function*  purauant  to 
nnjor  nan  oonnand,  eoatrol,  and  eoaaualcatloaa  thruat  planned  for  FT  ltM 


e.  Of)  FT  If*  Planned  Froamai 

(1)  Cradact  antl-radlatloa  Manila  i  neat amnaaaraa  affective  one*  evaleatloa 

(2)  Xacrnaaa  airborne  Jananr  tacbnologlaa 

(3)  Coocaatratad  afforta  la  aircraft  decoy  techalqnea 

(I)  Develop  tacbnologlaa  to  defeat  radi  ra/tarcetlng  device*  with  target  dlacrlnlnant  clrculte/loglca 
(3)  Invcetlgate  abeorbent  chaff  and  aaroaola '  ' 

(O  Field  teat i  decoy 

(7)  login  aajor  aaw  threat  (technical  option)  la  oonnand,  control,  and  eoenualcatloua 
d.  (0)  Froetee  to  Completion!  Thla  le  a  continuing  program. 


I.  (0)  Project  F3A-373,  Ennloalva  Ordnance  Plaaoaal  Eaalnaoat/Tochnolocy 


*  Develop*  thoae  techaologlaa  required  for  locating,  axaa&alng,  and  rendering  nnfa  conventional  and  nuclear  device* 

*  Navy  la  aaalgaod  total  evploalve  ordnance  dlepoeal  rneponalblllty  for  the  Departaant  of  Dafonaa  and  provide*  oaeletaaca 
to  the  Departaant*  of  Energy  and  Juatlce  la  thla  technology  area 


163 


M734N 


Tit l«i  C«Mt»twnani  Tachnolorr 


Prograa  Ilauentt 

a.  (0)  gt  1*82  Ptoirfi 

(D'DnoMttitd  atloda  for  nonvlolont  entry  to  orMtnet  caalng* 

(2)  Developed  oototloU  to  eaaura  aa.'aty  of  handling  deuolltloe  eaterlala  In  the  etray  Radio  frequency  envtronaint 

(1)  Succeeafully  daaooatrate  technologic*  for  nonviolent  aatry  of  ordnance  caalng* 

b.  (U)  n  IW  htgg 

(1)  Da vo  1  of  and  toot  oonoapta  for  (Mottljf  Initiating  and/or  dlaabllng  ordnance  fuaee 

(2)  Da  ml  of  and  toot  concept*  for  eearehlag  for  r  waving  or  dlepoalng  of  ordnanco  itcaa  Iron  largo  aroaa  and  for 
defeating  area  entry  cheelcil  eyatane  (both  ordnance  and  non-ordaaaco  l.tana) 

(3)  Develop  noane  to  aaanlaa  foreign  ordnanco  without  hawing  to  dlaaaaeable  It  (Inherently  dangaroua) 

c.  (0)  n  1W4  Planned  Program 


(1)  guild  and  deaonatrata  reaot*  fuaa  actuator  hraaahoard 

(2)  fabricate  prototype  '  Jeyet-e  to  defeat  area  entry  denial  eyatane 

(3)  guild  and  teat  full  ecala  laotope  protection  package  J 

(4)  Puraue  tachnologlea  to  deaonatrata  low  algnature  ordnanco  location  aanaora  which  have  low  power  conauuptlon  to 
facilitate  ape  le  reuote  aroaa 

(3)  begin  uajor  new  throat  to  provide  neana  for  nautralleatlon  of  laprovleed  nuclear  device* 


d.  (0)  Prog ran  to  Coaolatloui  Thla  la  a  continuing  program. 
S,  (U)  Project  PM-3H,  Satellite  Counteraeaaurea  and  Defenaei 


*  Thla  project  will  puraue  advanced  teehnologlo*  Which  will  reduce  the  auaceptlblllty  of  U.S.  Satellite  eyateaa  to  janaing 

and  phyalcal  deatructlon  P 

*  Additionally,  thooe  techoologlea  will  ha  purauad  which  deny  lnforuatlcn  about  U.S.  fleet  unite  ] 


a.  (0)  ft  19A2  Pro grout 

(1)  1  progran  fotwulatad  and  coordlnatod  within  trl-aarvlce  and  the 
National  Security  Agency.  Detailed  tecbnologlaa  to  he  purauad.  Can  bo  briefed  on  a  atrlct  "need  to  know"  baete 

(2)  Acquired  aai  Inatalled  two  radar*  to  begin'"  'Tuaaauroaenta  of  aurfaca  cohbatanta 

(3)  defined  concept*  for  aaakiog/ardlfylag  characterlatlca  of  U.S.  ahlpborna  radar* 

(A)  Coapletod  Control  Surface  experlaanta  aeeoctated  with  Space  Shuttle  taata.  final  report  provided  to  NASA 


b.  (U>  ft  IMS  Program 


(1)  Integrate  and  teat  hardwero  and  aoftware  for  Tactical  Intelligence  Production  Sahancoaant  progran 

(2)  Aaaeaa  vulnerability  of  U.8,  fleet  unit*  to  Soviet  Sl-Statlc  radar  exploitation 

(3)  fabricate  and  teat  hraaahoard  to  d*non*trate~_  Ju.S.  ahlpborna  radar  charctorlatle* 

c.  (II)  ri  1S8A  Planned  Program 

\ 

(1)  Tactical  lotelllgenca  Production  Snhancaunnt  on-elt*  lnatallatlon  and  deeocetratloo 


1«A 


(J7i 


Trogran  Hwnti  MUM 

(2)  Invoatlgate 

(1)  " 


TltUi  CwgtjmiMWtM  Tachcolog 
j  technique*  for  t,l>  Ship* 


d.  (0)  fmtoi  to  Caaalatloat  Thla  lo  a  continuing  prograa. 

I.  (tt)  FroJnct  IM-IH.  Ootlcal/Iafrarad/Pltravlolat  Cgattniwwmi 

*  Project  appllaa  advauoed  techaologlaa  to  r  a 

for  datoetlaa/elMeifleatioa/gaidanea/targatlag 

*  Thla  project  ladudaa  lawlofant  of  coitotaraaaauroa^ 

a.  (U)  FT  1M1  frograui 


ayateao  which  at  Ilia*  aIao.ro  opt leal /Inf fared /ultraviolet 


(1)  Coaplatal  caaaapta  and  apaclflcatloaa  Hr  altharaa^  tocelvur 

(2)  Daaoaatratad  Wllcopter  Dataeflta  ayatao  a ad  traaaltlaaMd  to  advanced  davalopnaat 

(1)  Bogan  nvalontloo  ad  airborne'  jdeeoy  aatartala 

(4)  Collated  aagogoaeat  oaolyalo  *aa  aircraft  |Mlaalla  Warning  tacelvar 

(5)  Tha  Wale  atatapkartca  «ad  algaatura  enalyel*.  pro'graaa  warn  couvleted  (Trl-Servlce  prograa) 

(6)  Succeoafelly  flald  taatad  foil  aeda  jehail  rgjinle  for  aurfaeo  ahlpa 

(7)  Caaplatad  daelga  roqalrooonto  for  ^  j  elailator  braea  board 

(U>  FT  1X3  trogroai 

(1)  Bagla  fabrication  af^  iMpetvor  breadboard 

(2)  Bolivar  and  danenatrata  axparlaaatal’  Jdacoya 

(3)  Dafiaa  filter  daolga  for  alrhoraa  _  J flltar 

<*)  Oondaet  _  1 aarnlag  receiver  flald  aaparlnaata 

(3)  Wild  and  taet*_  J  alnulator  hraaoboard 

(6)  Flald  taat  hybrid  _  _  "  "chaff  round  tor  aurfaea  ahlpa 

(7)  Bagla  davalopnaat  of  __  __  tacbamloglaa 

(0)  FT  IHd  Flaanad  Fragrani 

(1)  Bagla  davalopnaat  of  an  Integrated  Tactical  glaictroalc  Warfare  Syataa  (ITUS)  for  uaa  onboard  aircraft  _ _ 

(2)  Initiate  Ugk  rapatlttaa  rata^~  ~)deeelopaent  for  aircraft  cooatorcaaaura  eaployennt 

(3)  Ooaplota  notorial  aolnctlooa  tor*  "Hybrid  chaff  rounda  and  tranaltloa  to  advancad  davalopnaat 

(4)  Coaooatrate  on  aaploltatloa  of  [_  tvchnolglaa  tor  aurfaea  ahlpa 


tvchaolglaa  tor  aurfaea  ahlpa 


platloa)  Thla  la  a  eontlaulag  prograa. 


7.  (0)  Frolect  F34-37B.  Mian  Countaraaaauraai 


Thla  project  purauaa  the  tochaolglaa  vhlch  will  enhance  the  D.S.  Forcaa  ability  to  datoct.  claaalfy,  and  nautrailae  nway 
uatarborna  alaaa  _  __ 


Iadudaa  davalopnaat  of  te£^aologlea  to  optlnlia  uao  of  alna  oocntomaaaure  oqulpenat r" 

reuotely  fron  tha ao  unite  uharovor  practicable  ^ 


Prograa  llnwti  ii/M 


Title  CjgMWMwwt  ftrigrijB 


•.  a»  n  tm  >m«w» 

(l)  hunlMt  MHit/«wlrw»ul  Haiti  at  prifoMt  hum  Mm  Cmtinaiinti  aaaar 

(1)  CW»l«m  faaalbllltjr  Aaaoaatratlaa  at  Blfb  lata  Tola—  Nlaa  kaatrallaatloa  caacayt  aat  t raoaltlooaS  to  itmeat 

Aaaalay— at 

())  CtaflMat  **— |— ■*  Oatf)  koatrallaar  MulMUlr  laaaaatratlaa 
(4)  Mabbar/Ja— ar/bacay  Caacayt  laaaaaaaat  coaylttad 
())  Caatactil  at-aaa  aaalaatlaa  of  ataabaatla*  aaaar  My  aa4al 
(4)  koyao  at-aaa  aaalaatlaa  at  aayarlaaatal  toailaaa 
!))  CaaylatoS  aaalyala  a/  — ltlylo  laflaaaca  aaaar 

4.  CJ)  ft  HI)  twiMM 

(I)  Caylata  kaaoto  kaSotoao  Nlaa  Ooaat  a  aaaraa  To  eta  a  log  Possibility  kaaoaatrotloa 
(])  Ot  ay  lata  taryat  Sbly  Saif  Prctactln  taataa  Nlaa  OaaatatMaaaaraa  tyataa  Mala  Trlala 

(J)  taa  taat  (tnasat  clarraaca  Hr  •  (ylroorao) 

(4)  kata  rat  aa/aalUata  ytajattal  *  t  far  —as  eaawtaraaaaaraa 

(S;  flaaltaa  laylnama  far  alfOt  aa/raeaaary  alrbaraa  ataa  ewataraa aaaraa  ayaratlaaa 

(4)  taaaa i  M-lii  kallcaytar  wliuti'  i  Ity  to  Uflaaasa  aiaaa 

(1)  laaaaatrata  tha  feasibility  at  asylaaiya  alaa  aaotrallaatlaa  eoocoytt  which  *111  at  laaat  Aoablo  carraat 
aaataallaat laa  rataa 

(•)  laaaaatrata  tha  fooalhl.lt  7  of  — iitralialag  saa  aiaaa  by  ayayatbatlc  lataaatlaa  aaloy  a  yattara  of  ahayat  rharyaa 
blayaraal  at  a  claw  height  abaaa  tha  aaa  hat  taa 
(«)  Malay  aa  aetlaa  hraalhaal  aaaar  techaolog  far  Aetectlaa  at  waltaaii  at  aiaaa 

t,  (V)  U  W>  f  laaat*  Pt— t 

(I)  bagta  ajar  left—  eaaatataaaaaraa  of  fact  la  aayyart  of  aayMhlaaa  ayaratlaaa 

(1)  Ca— late  at  aaa  taata  af  aaylaalaa  aaatralisatle*  aathoit 

(1)  Malay  taialaal  SalAaace  far  aarfooa/alr  laaacbal  aaylaalaa  aaacrallaotlaa  ayataaa 

(4)  Mia  aa jac  affart  ta  pyaotSa  tarMlylaa  far  aetlaa  eaaatataaaaaraa  ta  aiaaa  (ta  bo  laatalM  la  flaat  aalta) 
t.  (1)  fraaraa  ta  f— rtall— «  TV  a  la  a  eaatlaulay  yngraa. 
f  (9)  Bateg  nA-STi.  hartil  barters  Tath—I— yt 


Mai  kyaclal  barters  aaaaayaaaaa  that  aat  at  Mai  ayaratlaaa  yaaarally  eceeytod  aa  haloy  aaa-eaaaaatlaaal  ta  aatarr 
aa4  la  kaay  easse"”’  ,lacMla|  atlllsatlaa  at  ayaclally  trataoS  farcaa  aaalgaad  t 


taafnet  lyatlal  Aetlaa  Oyarotlaaa.  •_ 


ayUfe  «***  SSStSSS1 

(I)  ka*  Start)  ratal  ta— la  —flood  far  ft  IM)  and  aat-yaara 
(1)  beyoo  yadutUj  Malay— a  far  fool  Mr  bylMl— 


t  ,7{ 


14 


frofri 


*. 


I  llanti  gamg  Title  Cmutiwm  TrcMolorr 

mds  as  iagw  I 

(I)  Intlif  aa  IM1  Ut  bylMtn  Hufw^ 

(1)  lamtlfitt  aitMt  t*  laeniai  Ufa  Hfftrt  ayataas  alfactlraaata  7 

O)  Mlaa  rudiaa wgy  far  a  ayataa  rfclch  Mil  dim  aat— r  aaatataai  e*rfaco/aahaarpat  traaalt' 


cflflfT  IW  flaw  a*  1‘raaiaat 

(1)  Itaatlfy  tacholcal  afftaackaa  tar  aw-Utlal  raapaaa  taeoloparat 

(2)  hagia  ImitfaM  at  a  mat  eayaWUtyp 


4.  (I)  tmna  ta  Cam latlaai  lVU  la  a  caattaaiag  prrgraa. 


(»>  twlKt  n*-Wl.  P.t.  hartar  Cataa  lad  Mtaa  Canteraaaearm 


thta  ra4pca|act  ana  aaeaapaaaaa  tha  tarrlrpaaat  at  lartaalap  tar  taaataraaaaaraa  ta  laat  Man.  ahataclao  aa4  kooky 
traya  aaa 4  apalaat  >.l.  Narlaa  Oxya  tareaa  aapapat  la  a^UMaaa  aaaaalta  oa  kaatll*  aheraa  aat  tarlap  thn  ntahllahaaat 

Tha  kwlutiM  at  taahoolapy  ta  tMa  araa  Mil  praatta  tha  a aaa  ta  tafaat  laat  Mara.  ahataclaa  aat  My  trapa  or 
acl^r  Wx tiara  thm#  tha  aaa  of  aaapnas,  aaapaa  aaaitlata  tort  car  aat  tatactloa  aathata  at  a  oaaal  ar  arraaaoatlaaal 
aatura 


a.  (II)  n  IW2  Traaraar 

<l)  root  I  aoaf  laat  Moo  taaraanan  threat  nptata.  oaapatar  ratal  taralopaoat,  aat  ayatoaa  aftactlaaaaaa  aoaaaroooat 
atfart 

(2)  Carplotat  MTV  laat  Waa  Oaayt  (array 

O)  Caaplat at  ha-hal  Mr  hoplaalra  aat  I  Ipalt  heat  hal-llr  ■apiaoteaa  taata  aat  aaalaatat  naalta  far  atraacat 
taralipaaar 

(1)  Caaplatat  laat  Moot  la  It  tkU  aaalatoaea  tarlaa  hraarhaart 
»)  tavrlapat  Maaaoat  hyitoaa  Cateapt  (or  Waatlatt  flaeatiap  lit  tpataar 

<*)  Gaatretat  aaaaaaaaac  at  track -at  tth  plan  for  laat  Mar  aoatrallaatln  ta  taoart  aat  track  a  roar  aat  traaaltlaaot  to 

(7)  torrhllrhat  tattlal  laclllctae  far  aeyataUlao  at  Waa/Caaataialao  lafonatloaf"  laltlat at  trrlolap; 

taalpart  aat  mate rt at  taata;  aaalaatat  roaalta  k  -• 


w  (ID  ft  IW  Prrataai 


(1)  Caaplata  fall  aralr  araprtar  ratal  lap  eapahtllty  lapata  aat  la  tapth  eyataaa  aaalyala  of  atraacat  cooMrrMrr 

(2)  TpJata  alytrlthr  Oar  arahat  aaalyala  aatal;  rapart  algorithm  aatlftcatloaa 

(1)  I  terrify  prapeaa  for  laltlattap  aat  tooalaplag  oyataa  eaaaapta;  caatlaoa  faal  Mr  taplaalaa*  Marhaat  Opt  IM  rat  laa; 
tree  lap  Mi  mat  heal  Mr  laplnlaaa  Carcept 

(4)  hare lap  tact  toolpro  tor  atfartlraaaoa/partaraaaae  aaaaoraaaata;  rapart  no  taet/tata 

(1)  Caaplata  teaalapaaat  at  pratatypa  atari  at  lor  Ml  aat  prap«<*a  apaclflcattn  far  atraacat  taoalapaaat  aatal; 
eanlrtr  apacl'lcatlaar 


lt7 


Progri 


tmta 


Titlai  Conwtmw  T»t>ml«c 


«  IlMMtl 


(i)  TMt  wlMnUlltT  of  atom  agafast  ikifH  charge  technology;  report  on  charge  t«at 

(7)  Immm«  UdMlao  tar  riM  ckatg  laiclartaa;  (tfwt  oa  technology 

(•)  Caaiact  aaoaoaaaat  af  attsaaatloa  of  chnrgsi  In  soon  tal  pmaftMt;  ray r-  remits  of  aaaaeamat 

(*)  Caaiact  ftaM  feats  «lch  copy  a  rat  loa  of  D.f.  tngr  in  cola  natkn  to  aerify  utae  reeyoaea  arm  yreeoarn/lagulee 
(10)  ietahllah  faclHtioa  aai  Initiate  training  la  oyaa  nwirwnt;  Oaolga  tai  caaiact  toots  to  establish  range 

af  yarferaaace;  Os  as  log  localisation  aai  oaifciag  todat  lyssa;  rsyort  oyoo  saoirtanaat  toots 

c.  <«)  It  Wg»  riyaani  fwgai 

(I)  Coatlaasn  tnsl-slr  eoylasisaa  (Ml)  sarbaai  aytintaatiea  Oaalgs  analysis,  Osvoloyaant  aai  test  to  yroaide  for 
noaooalcatlaa.  aosalsy  HI  aaltl-oeial  emfl  garni  tana,  iassloy  systsn  concsyts  aai  ysrfora  systea  analysis  to 
ietsnsia*  lay  act  sf  assign  yaraastara  aa  yrftwaea  offset l ssnaas.  O'taraiaa  oyttam  train -offs  batman  aahaacai 
KI  Has  charya  oaofiysrstisaa  aai  may  on  isllmry  tacbalqma 
(1)  bagia  hralsynent  nf  tstbailagiss  ta  sayyart  ‘aiagla  aarlaa*  sayloyai  aim  aaatraltsatlm  agalyaaal 
(3)  Oalaetai  caaiiiata  aystaat  for  aastralisatlsn  of  aafimtle  lot  lasses  Iasi  nlaas  fra  aayblblom  sahlclao  will  ba 
lisatlflai.  label cat oi  aai  toatai 

(*>  bam  lay  tact  ylaa  aai  caaiact  tost  far  Oatoctlaa  sf  serf  asm  aai  aiaaa/aiaafialia  ta  aolactai  variety  of  csniltlono. 

iaalyaa  into  to  iatsraim  alactrs-nytlcal  syetsa  yar  formats  affaetlmaasa.  Contact  systsa  aai  train -of  I  aaalytla 
(3)  bagia  racial  cal  nytloa  to  i»t  rasas  salmraMlltlas  af  agaiyaaat/yaraaaaal  ta  laai  Ow  aaylosiooa 

i.  (b)  fw«Ma  to  fsmiatlmi  Tils  ta  a  enotlaotag  ytegt— . 
i.  (i)  wmkt«  mm  no  mmjuw  a  n  m><  he  myitcabt* 


IM 


n  iw  tgru  gjaimw  swha»t 


Program  RIeeenti  627MB  Tltlai  High  iasrgy  Laser  Technology 

DoD  Nlaatoa  Areat  tat  -  lUettwlc  and  Physical  Sciences  Rndgat  Activity;  1  -  technology  Aaaa 


A.  (D)  FT  1*94  moWCM  (PBOJICT  UHIIQi  jJjcHsre  la  nagwW 

Total 


Project 

PT  1*62 

PT  IT63 

PT  I9*  i 

PT  19B'j 

Additional 

Ratine ted 

Ho. 

Title 

Actual 

Istluate 

KSteaitCO 

(atlaatn 

to  Conplatlon 

Cost 

TOTAL  POR  PROCRAM  CLRHHT 

S7.4S7 

*0,976 

6)  ,*02 

70,530 

Continuing 

Continuing 

PJ5-342 

Ugh  Inargy  Laaar  Weaponry  ard  Technology 

57.AS7 

60,97* 

67,902 

70,330 

Continuing 

Continuing 

As  this  is  a  coatlnulag  prograa,  the  above  fallal  profile  latlalaa  oat-year  oscaUtloa  eed  eecoapesees  all  work  and  laaalapaant 
phases  noa  pleased  or  aatlclpeted  through  PT  IMS  oaly. 


I.  (U)  RRltf  HSCHIPHOH  Of  1UWMT  AW>  *--387011  Hggn 


*  This  ptograa  develops  High  Inargy  Laaar  tochoologjr  sad  la  structured  to  resolve  critical  tacholcal  Issues  rolatad  to  rha 
pot ostial  aaa  of  a  continuous  wave  laaar  In  an  aatl-shlp  alaalla  dafaasa  application 

*  The  prog tan,  aaaad  S1A  LITE,  la  planned  to  Aaaa nitrate  the  af feetlvonees  of  an  naparlnaatal  chaolcal  lasocf 

"  Tuatlag  will  occur  at  the  White  Sands  Hlealla 

Range  beginning  In  1 

*  The  rasnlta  of  thaaa  dadbhatratlona  will  ha  used  to  evaluate  the  faaalhlllty  af  a  Ugh  Energy  l  mar  uaapoa  for  ship  baaed 
appllcatloaa 

*  lha  HA  UTS  systaa  will  also  provide  the  capability  to  generate  test  data  for  other  potential  High  loergy  Laser  applications 

of  lataroot  la  Bag 


C.  (P)  COHPAEUOH  WITH  ft  1*93  BHCHimPI  HtBHUCT  (BelUra  la  Tneuaaada) 

*  The  changes  botuooa  fuedlag  profiles  shoua  la  tha  PT  IMS  haacrlptleu  Suaaary  sad  that  shown  In  thla  Descriptive  tannery  are 
as  fo.Ua*si  a  decrease  af  1,1M  la  PT  IN)  as  a  result  of  Congressional  action  sad  a  revised  coat  eat  ante  and  a  decrease  of 
I.1N  la  PT  1M4  aa  a  result  af  ra  vised  cant  set  last  as  laeladlng  ascalstlsa 


o.  (d)  ngg  a  HUCW  Id  TH  PT  MM  MMMW  WHH 


Prelect 


P35-W*  IMgb  dasrgy  Laast  Waapaary  «  Ta  tha  elegy 


PT  ITdl 


Aetna! 

id, 17* 


PT  1992 


37, Adi 


PT  1*93 


u.aio 


PT  ITS* 
let  last* 


WJtS 


**,*40 


Addltloaal 
ta  Cano  let lea 

SmSii 

GaoClaatag 


Total 
Rat lasted 

Cost  _ 

Satlaatag 
Cant last  eg 


I.  (d)  ffl m  PT  lTd*  AIHOHIATHH  Wdi  Hone. 

P.  (*)  IHLATH  dCTWmit 

The  datlonal  High  Haorgy  Laaar  Toot  Reaps  (Prsgraa  Haas  at  A3ROSA)  aapperts  White  leads  IH  sails  heepf  sctlvlt.  a  to  aptly  the 
Ugh  daargp  Laaar  Hpstaa  That  facility  with  aappert  aahayatana  aad  herdaara  accessary  ta  ache  It  aa  operating  test  facility; 
each  af  that  harden  ta  la  essential  ta  the  Hoy  HA  UTd  prsgraa 

AlthsaH  high  haergy  Laaar  t  a*  has  logy  la  being  da  vn  taped  aadar  ether  Arnp,  Air  Perce,  rad  HAdPA  RHTtR  pregraa  elaaaate.  that 
uarh  dans  aat  directly  aappert  the  noth  aadar  thla  P.H.,  ear  decs  that  nark  duplicate  la  say  nay  tha  aaik  aadar  this  P.t. 
Tha  csnhtaaglaa  af  aaah  aadar  this  P.d.  plan  work  balag  Seas  aadar  Arar ,  Air  Pares,  aad  BARM  pmgraaa.  however,  dean 
repraaaat  aa  appcaaah  nest  dilated  by  tha  Office  af  tha  Badar  Secretary  af  defense  far  Research  and  Raglaaartag  (directed 
Bnetpp  Baapeaa)  ta  addtuaa  principal  Isaacs  aad  patent lal  appllcatloaa  far  High  Resrgy  Laaar  technology 


{IV  ' 


IW 


62m* 


ProScan  Element; 


Title  High  Energy  Uwt  Technology 


*  Frogren  Element  627&8H,  Directed  Energy  Technology,  la  supporting  advanced  laaor  tochnologlaa  such  an  pulsed  chemical  lasers 
and  ft.*  electron  lasers  which,  although  less  nature  than  tha  contl nuoue-wave  chenlcal  laser  employed  In  the  SKA  LITE 
program,  nay  eventually  offer  performance  and  system  advantages 


U.  (U)  WOKE  PStfOHHBD  IT 


*  W~W0U1I  -  Lead  Laburatoryi  Hone.  Others!  Pleat  Analysis  Center,  Corona,  CA;  Ravel  Research  Laboratory,  Washington,  DC; 
Ravel  Weapons  Center,  China  Lake,  CA;  Pacific  Missile  Test  Center,  Pt,  Mugu,  CA;  Revel  Surface  Weapons  Center,  Dahlgren,  VA 

*  IRPUSTRIaL  -  Trine  Contractor;  Rone.  Others;  Applied  Physics  Laboratory,  Johns  Ropklne  University,  Laurel,  MD;  Science 
Applications,  Inc.,  Arlington,  VA;  Rughac  Aircraft  CwRpaay,  K1  Segundo,  CA;  Sperry  Syatens  Managenent,  Crest  Reck,  MT;  TRW 
Defense  sod  Space  Syatens  Croup,  Redondo  loach,  CA;  HIT  Lincoln  Laboratory,  Leslngton,  MA;  Bandlx  Guidance  Systene  Division, 
Nlshnnaka,  IM;  Teladyne  tyau  Aeronautical  Corp. ,  San  Mego,  CA;  Sperry  Plight  Systems,  Albuquerque,  MM 

*  ACADEMIC  -  Rone 

H.  (U)  PROJECTS  LESS  UAH  $10  HILLIOH  IE  PT  IWl  Roma 

I.  U/>  PROJECTS  OVER  »10  H.LLtOM  IM  PT  IMA; 

(A)  (if)  Project  PSS-1A2.  High  Energy  Laeet  Weaponry  and  Technology; 

1.  (U)  DEECRimOR  (Requirement  and  Project); 

*  A  weapon  with  very  fast  raepoaav  time,  high  fire  power,  and  ability  to  engage  unaeuverlng ,  croealng,  and  diving 
targets  la  needed  te  defeat  Increasing  aunbars  of  sophisticated  Soviet  anti-ship  mlaalle  threats 

*  A  high  energy  Inner  weapon  has  tha  potential  to  deliver  lethal  energy  to  tha  target  at  the  speed  of  light.  This 
results  In  very  short  reaction  tine  and  large  target  handling  capability.  The  laser  has  the  potential  to  engage 
cronsing,  maneuvering  nr  diving  targets  under  conditions  beyond  tha  capability  of  conventional  systena. 


*  The  experimental^  laser  systan  will  consist  of  a_"  7aad  a  precision  bean 

director  with  a  ~  1  The  laser  has  already  achieved  its  design  output  power  during 

factory  tests  at  -IRE,  Inc.  The  beam  director  Is  being  fabricated  by  Hughes  Aircraft  Company 

*  The  laser  system  will  be  Installed  end  tooted  at  White  lands  Missile  leaps  la  the  DoO  High  Energy  Laser  System  Test 
Facility,  being  cans  true  ted  adth  NZU30E  funds 


2.  tVft  PROGRAM  jjggMMB  AMD  FUTURE  EFFORTS  i 


a.  (0)  FT  HM  Freer  an; 

(1)  Enveloping  cent rector  (TEN)  completed  performance  characterisation  tests  of  I  All 

serene  tore,  '  7  net  or  exceeded  deelga  gaale.  ■_  7*111  be 

started  te  PT  IM).  TM  began  disassembly  at  Inner  for  move  te  White  Reeds  Missile  Range. 

(2)  Hughes  Aircraft  Coapaay  completed  fabrication  at  MS  of  the  esapanenta  let  the  bean  director. 

())  Completed  field  tests  at  the  Automatic  Ainpelnt  Select ten  and  Mblntgpance  subsystem  which  will  be  Incorporated  in 
the  beau  director.  Theta  van  dees  at  White  lends  Missile  Range. 

|  Rand  over  from  range  radar a  to  tha  Infrared  tracker  ess  dnaonst rated. 


Prograa  Element!  62733H 


Title:  High  Energy  Lager  Technolog 


j|  Teet  result*  Indicate  the  Automatic 

Tlapolnt  Selection  and  Maintenance  Subayatea  will  neat  the  neede  of  the'  SEA  LITE  teat  prograa 
(4)  The  Navy 'a  T~  Iqhealcal  laaer  waa  uegd  to  lnyeatlgata  the  I 

1  TJe  laaer  baaa  _  while 

conatralned  to  a  teat  stand.  f 


J  Olagnoatlc  lnatruaanta  indicate!- 


gave  alallar  reaulte.  Theaa  taata  provided  the  flrat  conflraatlon  that) 


J_  A  aecond  teat  on 


(U)  FT  IM3  Prograa: 

(1)  The  ^  —  chemical  laaer  will  be  reaaaaabled  In  the  High  Energy  Laaer  Teat  facility  at  White  Sends.  The 

laaer  will  be  Integrated  with  aupport  aubayateaa  (reactant  supply  and  pressure  recovery)  provided  by  White  Sends. 
Initial  check-out  testa  prior  to  lasing  will  occur  during  t  s  last  quarter  of  the  fiscal  year. 

(2)  A  nodi  fled  mating  plate  for  the  non  tv  nodules  in  the  laser  will  be  designed.  The  new  plate  will  be  Installed 
la  PT  IN!  daring  vha  tins  the  optical  train  la  being  put  Into  place. 

(3)  fabrication  of  conponeat  aad  eubeyatea  Integration  for  the  bean  director  will  be  coapleted  by  the  end  of  the 

flacal  year.  Design  of  a  hot  spot  trackar  for  eventual  Incorporation  In  the  bean  director  will  begin,  with 

prellniaary  dealga  review  occurring  by  tbs  aad  of  the  year.  The  hot  spot  trackar  provides  the  ‘fine  tuning'  in 
the  bean  steering  system.  It  will  keep  the  been  fron  drifting  off  the  desired  alapolnt  once  tha  laser  hae  been 
turaad  oa. 

(4)  A  prototype  of  tha  instrumentation  package  for  tha  targets  will  be  coapleted  and  production  will  begin.  A 

prototype  of  tha  “  ~ containing  tha  Instrumentation  package  and  modifications  for  raqge  safety  will  be 

coapleted.  Work  on  a  prototype  of  tbs  ulll  be  30*  complete.  Production  of  the  _  will 

start.  "  ~ 

O)  Tha  Dewy  chemical  laser  at  TEN'S  Capistrano  Test  Site  will  be  used  to  Investigate  damage  mechanises 

oa  subaystaea  and  coapaeaata  of  tha  HA  LITE  targets.  Testa  will  concentrate  on  alapolnte  not  Investigated  In 
prior  damage  aad  mlaarahlllty  eaparimeats.  Tbs  goal  Is  to  develop  an  understanding  of  the  damage  mechanisms 
that  are  expected  to  occur  during  tbs  lethality  teats  at  White  lands. 

(4)  Aa  experimental  adaptive  optica  subayatea  will  be  designed  aad  aaaambly  will  begin  In  PT  1M3.  Tha  subsystem 
will  eapley  a  coaled  daforeabla  natal  alrror  developed  several  years  ago.  The  lmaadlata  goal  la  to  refurbish  the 
hardware  and  aaeaahla  a  laboratory  system  which  can  he  saad  to  investigate  sensor  and  control  loop  alternatives. 

(V)  PT  lEgA  Flagged  Prearea! 

(I)  The  ^  chemical  Laser  will  ba  folly  checked -oot  and  Its  lasing  performance  reconfirmed  during  tha  flrat 

half  e<  tha  year!  Optics  will  ba  Installed  to  taka  tha  beam  to  a  test  area  where  laaer  damage  aaparlaasta  can  ba 


parferamd.  Durlag_fhe  second  half  of  tbs  year,  daaaga  teats  sill  bn  rwa  oa  compoosote  of  tha  HA  LITE  targata  to 
batter  understand  which  ware  aaaa  la  tee  brief  teats  with  the  "done 

la  PT  IMt.  - 

(!)  Integration  aad  factory  taatlag  of  tha  bean  director  mill  ba  coapleted.  Mssssaably  aad  shipment  to  White  Sands 
Ml  sal la  bangs  will  gat  underway.  Design  of  tha  hot  spot  trackar  will  ba  finished  aad  fabrication  will  begin 
about  eld-year,  la  t  egret  loo  late  tbs  bean  director  will  occur  at  White  Sands  Klsella  Range  in  PT  IN). 


teats  ulll  bn  rwa  oa 


ft  198*  RDT4R  DESCRIPTIVE  SljtjARY 


Progrta  Eleven  t :  627578  Title  Hu— n  factor*  and  Slaulatlon  Technology 

DoD  Hleelon  Area:  52i  -  Invltoo— ntal  and  Lift  Selancaa  budget  Activity:  1  -  Technology  Eaee 


A.  (U)  FT  1984  RESOURCES  (PROJECT  LISTING):  (Pollara  In  Thoueanda) 


Project 

FT  1982 

FY  1983 

FT  1984 

FT  1983 

Additional 

Total 
Eatl— ted 

No. 

Title 

Act— 1 

Rati— te 

Rati— te 

Rati— te 

to  Co— let  Ion 

Coat 

TOTAL  FOR  PROGRAN  ELEMENT 

8,15* 

8, 'TO 

Continuing 

Continuing 

P57-242 

Tactical  Infer— tl—  Correlation 

- 

- 

98 

220 

Continuing 

Continuing 

F57-525 

Hu— n  Factora  Technology 

2,819 

4,926 

3,689 

4,169 

Contlnulnt 

Continuing 

F57-526 

Simulation  Tech— logy 

3,210 

3,861 

4,201 

4,310 

Continuing 

Coo tlnulng 

F57-701 

S— 11  bualneaa 

3A9 

368 

378 

401 

Con tlnulng 

Continuing 

Aa  thla  la  a  continuing  progr—,  tha  above  funding  profile  lncludaa  out-year  aaealatlon  and  encoapaaaea  all  writ  and  develop— nt 
phaaaa  non  planned  or  anticipated  through  FT  IMS  only 


B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  HI83I0H  HHO 


Thla  progr—  devalopa  tech— logy  in  the  arena  of  hu— n  factora  — d  alaulatlon.  Heed  for  tha  effort  ate—  froai  the  following 
key  laaue at 

*  Prevent  auto— tad  lnfonaa  tloo  ay  ate—  are  inadequate  in  a  aultlpla-thraat  warfare  envlro— ant 

*  Succeeeful  operation  of  future  weapon  ayateea  la  dap— dent  on  tha  affactlva  integration  of  tha  huwan  operator/— lntalnar  Into 

tha  euapon  eyateu 

Coat,  acardty  and  poteatlal  hexarda  of  operation 1  equip— nt  for  u—  la  training  in  tha  act— 1  — vlroo— nt  poeea  aerloua 
raatrlctlo—  on  affactlva  training 

Develop— nt  of  —  affactlva  — a-— chi— -uiaaloo  relatione hip  la  required  to  —aura  that  the  de— nde  and  — vlron— nt  created 
by  the  equip— nt  are  coa— tibia  with  abllitl—  and  cheracterletlce  oT  the  hu— a  operator  and  —  Intel— r 

*  Develop— nt  of  iaproved  via— 1  and  — apo—  alaulatlon  capabilltiea  and  Individ— lined  —to— tad  training  techniques  la  needed 
to  wlnlatee  tha  expo  naive  a—  of  operational  equip— nt  for  training 

c.  <U)  COMPARISON  WITH  FT  IM3  DESCRIPTIVE  SDHMAET  (Dollara  In  Th—aanda) 

*  The  cheap—  between  tha  funding  profile  ahown  In  tha  FT  1983  Daacrlptlve  Sun—  ry  ar ,  that  ahown  In  thla  Deacrlptlvo  Sun— ry 
are  —  loll— at  a  — t  decree—  in  the  progran  ale— nt  total  of  109  in  FT  1982;  —  lncreaee  of  1,100  in  FT  1983;  and  a 
deer—  of  81  in  FT  198A.  The  lncrea—  In  the  Progran  (le— nt  and  In  Project  F37-S2S  for  FT  IM3  raeulte  f row  a  tranafar  of 
■xploratory  Develop—  nt  reeoercee  froe  P.B.  6276M,  Per  tonne  1  and  Training  Tech— logy,  for  —  effort  begun  In  FT  1982.  Thla 
— tk  lnvolv—  dea— tat  rati—  and  evaluation  of  a  coaputer  ayat—  Incorporating  ad— need  —a-— chi—  con— nl  cation  technique  a 
—  tha  088  CARL  918800  (C9B  70).  In  FT  198A,  tha  decreaee  of  330  la  Project  F37-S25  r— ulta  froo  iapiove d  coat  —tl— tea 
while  the  lncreaee  of  139  In  Project  F57-S26  will  pernlt  the  co— lotion  of  tha  v— 1— tl—  of  tha  prototype  alaalle  an— lope 
recognition  trainer.  The  re—  lnlng  change  a  raeult  fr—  nlnor  edjuat— nta  characterlatlc  of  reaaarch  and  exploratory 
devaloparat. 

*  In  oddltl— ,  the  progr—  atructura  faaa  bee n  changed  to  Include  la  FT  198A  the  new  Project  FS7-2A2  to  evalua te  —a  of 
later-ctlve  dleplaye  for  tactical  Infer— tl—  coaprehenelon 


Program  Element:  62757N 


Title:  Human  Pec  tore  end  Simulation  Technology 


0.  (U)  FUNDING  AS  REFLECTED  IH  THE  PT  1983  DESCRIPTIVE  SUMMARY 


Totel 


Project 

PY  1981 

PY  1982 

n  1983 

PY  1986 

Additional 

Estimated 

No. 

Title 

TOTAL  FOR  PROGRAM  ELEMENT 

Actual 

5,863 

Estimate 

t.ial 

Estimate 

TWS 

Estimate 

'tMT 

to  Completion 
Continuing 

Coat 

Continuing 

F57-525 

Human  Factors  Technology 

2,211 

2,879 

3,801 

6,019 

Continuing 

Continuing 

P57-526 

Simulation  Technology 

3,632 

3,308 

3,886 

6,067 

Continuing 

Continuing 

P57-701 

Small  Business 

0 

300 

368 

386 

Continuing 

Continuing 

E.  (U)  OTHER  FT  198*  APPROPRIATIONS  FUNDS :  None. 

F.  (U)  RELATED  ACTIVITIES 


*  Related  reeearch,  advanced  developeant  and  engineering  development  program  eleaante  within  the  Navy  are  the  following 

(lettera  within  parantheaaa  Indicate  relevance  to  either  Human  Factors  or  Training  Devlcaa  end  Simulation):  (115)11,  Detente 
Reeearch  Selencea  (H);  63701N,  Human  Feetore  Engineering  Development  (H);  0373311,  Training  Devlcaa  Technology  (T);  66703M, 

Training  and  Personnel  Syatema  Development  (T);  66716N,  Air  Warfare  Training  Devlcaa  (T);  6A713N,  Surface  Warfare  Training 

Devlcaa  (T);  and  66716M,  Submarine  Warfare  Training  Devlcaa  (T).  Related  Army  and  Air  Force  esploratory  development  program 
elementa  are:  62716A,  Human  Factora  Engineering  la  Syjtena  Development  (H);  62717A,  Human  Performance  Effectiveness  and 

Slmulctlon  (H,T);  62727a,  Hon-Syatam  Training  Devlcaa  Technology  (T);  62202P,  Aerospace  Elotechnology  (H);  and  6220SF, 

Training  and  Simulation  Technology  (T) 

*  To  eheure  coordination  among  thane  prograa  eleaante  and  to  prevent  unMceaa'ry  duplication  of  effort*,  a  variety  of  formal 
and  Informal  amana  are  'lead  to  promote  communication  at  both  working  and  management  leva  la.  Information  la  regularly 
exchanged  with  the' other  earvlcaa,  non-DoD  agenclaa,  private  lnduetry  and  unlveraltlea  by  much  meane  aa  Trl-eervlce  Technical 
Advleory  Croupe,  apaclal  planning  amatlnga,  workshops,  conferancee  and  aympoala,  and  wide  dlaaemlnatlcn  of  technical  reporta 

• 

0.  (U)  WORE  PUfOBttD  »T 

*  IN -BOOSE  '  -  Naval  Training  Equipment  Center,  Orlando,  FLj  Naval  Air  Development  Center,  Warmlnater,  PA;  Naval  Ocean  Systems 
Canter,  San  Diego,  CA;  Naval  Weapona  Center,  China  Lake,  CA;  Navy  Pareoanel  RAD  Canter,-  San  Dingo,  CA 

*  INDUSTRIAL  -  Appllnatlon.  Orlando,  FL;  American  Alrllnea,  Deline,  TX;  Slnger-Unk  01  via  ton,  Binghamton,  NT;  Appllcon  Inc., 
Rockville,  HD;  Hewlett-Packard,  Palo  Alto,  CA;  McDonnell  Douglaa  Corp. ,  St.  Louie,  NO;  Honeywell  Inc.,  Mlnneapolla,  HN; 
Analytics  Inc. ,  Willow  Grave,  FA;  Signal  Technology  lac..  Sente  Barbara,  CA 

*  ACADEMIC  -  University  of  South  Carolina,  Columbia,  SC;  Ohio  State  University  Naaearch  Foundation,  Colunbue,  OH 

H.  (U)  PROJECTS  UBS  THAN  MO  IULLI0M  IH  FT  1986 

1.  (U)  Project  F57-242,  Tactical  lnformatloo  Corralatxoa.  This  new  project  le  planned  for  Initiation  In  PT  1986 

*  The  project  will  support  lap rove  manta  In  the  ability  of  decision  eakvra  to  uadaretand  Information  from  various  sanaors 
through  the  use  of  adaptive  Interactive  displays 

a.  (U)  FT  1982  Ptogtem: 

Not  applicable 

b.  (U)  FT  1983  Program: 


I7A 


Prograa  Element  i  HTWjj 


Title:  jjgm  Tec  tore  end  Simulation  Technology 


Mot  applicable 

c.  '  (U)  ft  IW  Pleased  Proeraa:  (Hew  etert) 

(1)  Inltlete  effort  to  exeel no  the  ability  of  daclilon-aakars  to  understand  lnforeation  dlepleyed  by  varlowa  pictorial 
end  alphanumeric  methods 

d.  (11)  Proiran  to  Collation:  Thia  la  a  continuing  progran 

2.  (U)  Project  f 57-525,  Hunan  factors  Technology.  Tlila  project  aupporta: 

*  Davelopaant  of  deelgn  criteria  that  will  reduce  the  level  of  taaan  workload  and  (kill  required  fur  syatna  operation  and 
nalntenance,  thereby  lncraaalng  aystaa  effectlveoeaa,  aafaty  and  reliability  and  dacreaalng  life-cycle  eoata 

*  Developnant  of  dedelon  aide  to  enhance  the  ability  of  the  nen-nachlna  eyaten  to  Integrate,  evaluate  and  reapond  to 
rapidly  changing  Information 

*  laprovenante  In  the  performance  of  complex  systems  by  adnlalilng  the  effeeta  of  ulttple  anvlronnantal  atreaaora  acting 
upon  the  operator 

«•  <»>  g  IW  Progran: 

(1)  Developed  a  prototype  tactical  dacialon  eld  for  planning  Mb  aonobuoy  pat  tame .  Dedelon  eld  reducea  workload  1ST 

and  laprovea  ulaaloo  achlevaaant  covering  much  factora  aa  deployment  tlaa  and  tlaa  to  flret  detection  by  SIX 

(2)  Developed  aetbodology  for  identifying  voice  fuactlona  for  airborne  volca-lnterr etlve  control  ayateae,  and  conplated 
deelgn  apaclf lcatloo  for  an  airborne  eontinooua  a peach  recognition  eyaten 

(3)  initiated  nan-la-the-ioop  teate  of  adaeiln  guidance  aad  control  regulrenaata  for  ahlp  targeta 

(4)  Accelerated  efforte  io  laprove  the  performance  of  ahlp  propulalon  plant  pareoanel  In  both  watchatandlng  and 

nalntenance  through  the  application  of  laiaaa  factora  technology 

(3)  Initiated  development  of  data  to  lacreaea  the  probability  of  radar  detection  of  airborne  targeta  by  ahlp  peraonnal 
(i)  Developed  aad  validated  new  dadaloa  aiding  concepts  for  attack  eubaarlaa  ope  rat  Iona,  resulting  In  algnlf  leant 
projected  laprovenante  In  range  eat lent Ion  performance 

(7)  Developed  a pacification  for  a  data  retrieval  eyaten  to  laprove  human  factora  engineering  eupport  during  the  weapon 

ayaten  acgulaltloa  procaae 

b.  (U)  ft  1PD3  Progran: 

(1)  Complete  the  developnant  of  performance  atandarda  for  »  •  airborne  voice  Interactive  eyaten 

(2)  Collate  developnant  of  a  matrix  which  relatea  capability /utility  of  vlaual,  tactile,  apeech,  and  audltoiy  channela 
In  a  normal  operational  eavlronaent 

(3)  Initiate  tumui  factor!  engineering  evaluation  of  maintainability  of  ahlpboard  propulalon  eyatane 

(4)  Conplete  compart eoa  evmluatloa  of  analog  aod  digital  radar  target  acgulaltloa  technlguaa  on  detect lon/t racking  of 
airborne  targeta 

(3)  Initiate  development  of  gvaetltatlva  nodela  of  Henan  dedelon  preceeeee  for  aurface  ehlpe  A9H  tactical  operations 
(A)  Conplete  1  dent 1 fleet toe  of  combat  dacialon  making  fuactlona  that  are  aoat  vnlnereble  to  dogradatlon  lo  high  throat 
danelty  caedttlone 

(7)  Conplete  Installation  of  a  conputerlaad  Information  eyaten  on  hoard  the  Nil  CAM,  TIMOR, 
aa  an  eld  tu  shipboard  menaguneat  and  technical  Information  proeontetlan 


■)  ' 


end  evaluate  Its  usefulness 


Program  Element:  S2757M 


Title:  Human  fjctoti  end  Simulation  Tschnoloi 


(1)  Complete  HI  flight  test*  to  demonstrate  utility  of  Interactive  voice  to— and  techniques  In  flghtor/attack  altcraft 

(2)  Initiate  evaluation  of  mm  concepts  In  operator-coaputer  Intoraetlon  In  the  aonltorlng  and  dynamic  controlling  of 
shipboard  onglnaarlng  systems 


(3)  Expand  aatrlx  relating  capahlllty /utility  of  visual,  tactile,  apaech  and  auditory  channala  to  the  gravitational 
envlronaant  and  movenant  conatralnta  exparlanced  In  aircraft  auch  aa  the  P-18  and  P-14 

(4)  Coeplata  handbook  providing  daelgn  guide llnaa  and  nathodolnglee  for  daalgnlng  daclalon  eugaantatlon  ayeteaa 

(1)  Initiate  efforta  to  detoralna  the  degree  of  application  of  voice  for  direct  coaaunleatlon  with  on-board  conputera  In 
coahat  aircraft 

(()  Coaplete  human  factora  daelgn  guldellnaa  for  propulalon  dlaplay  and  eontrola  aubayatea  for  potential  application  to 
the  DOG- 51 


I.  (U)  Program  to  Coapletlom  Thla  la  a  continuing  prograa 
3*  00  Project  P57-526.  Simulation  Technology.  Thla  projact  aupportai 


*  Development  of  Improved  vlaual  alaulatloo  tachnlquaa  to  aupport  training  of  a  greater  number  of  vlaually  demanding  taaka, 
to  provide  lncraaaad  training  effectiveness,  and  to  lower  the  coat  of  training  devlcea 

*  Development  of  aanaor  elaulatlon  with  a  capability  for  providing  coordinated  dleplaye  of  lnputa  from  milt  1 -spectral 

aenaora 

*  Development  of  techniques  uhlch  Improve  the  instructional  uaa  of  simulation  hardware  and  software 

*  Development  of  techniques  to  enhance  training  device  utilisation  through  lncraaaad  trainee  and  Instructor  acceptance 


(U)  PT  1PE1  Program 


(1)  Developed  a  halaat-uountod  User  display  prototype  integrated  with  an  aye-tracking  aachanlaa  to  provide  the  wide 

fleld-of-view  and  high  display  resolution  required  for  effective  training  of  aany  flight  taaka.  Hill  transition  In 
PT  ltd)  to  advanced  development  (P.E.  43733M,  Training  Devices  Technology).  Potential  for  5-10  million  dollar 

aavinge  par  simulator 

(2)  Developed  and  successfully  demonstrated  a  computer  generated  laagery  concept  for  tha  simulation  of  thotnol  sensors  In 
correlation  with  visual  dlaplay*.  Concept  will  transition  in  PT  1ft)  to  advancad  development  (P.g.  U)3M) 

(3)  Developed  a  email,  portable,  electronic  aalotonanc*  trouble  sbootiug  aid  uhlch  will  reduce  maintenance  training  tlM 
and  will  permit  perforammce  of  maintenance  by  lower  aptitude  personnel.  Transitioned  to  prototype  development  under 
a  joint  service  program  (P.E.  6470M,  Prototype  Moapower/Peraenmel  System) 

(4)  Initiated  the  evaluation  of  artificial  iatolllganco  tochmlqwso  potentially  useful  for  transferring  knowledge  held  by 
awbjact  mutter  experts  Into  a  data  borne  which  can  ha  accessed  by  a  training  device 


(U)  PT  Ijj)  Program 


(1)  Initiate  developmsst  and  evaluation  of  a  sot Ion  easing  systsm  for  vortical  taka-off  and  landing  Omllcoptar) 
simulator  application 

(2)  CompUta  design  for  a  part  task  adastlo  envelope  recognition  tralaor 

(3)  Initiate  evaluation  of  tha  acoustic  target  sad  oesae  models  for  real-time  acoustic  signal  generation  for  tha  ASU 
training  function 


174 


Prograa  kleaanti  H7VI 


Title  Bwatn  factor*  wt  ilmUtlw  Tielwolon 


.  (4)  CoiyUti  field  tut  of  tho  Mtoutii  parforaance  eaeeeeaent  and  raaadlal  training  ayataa  tor  uae  bp  the  Landing 
Signal  Offlear  la  training  pllota  for  nlgbt  carrlar  landing 

(3)  Ialtlata  evaluation  of  application  of  vary  high  apoad  lntagratod  circuits  to  tho  daalgo  of  training  devices  to 
identify  any  coat-effective  haoaflta 

(4)  Coaplata  aaoha  ganarator  doalgn  for  flraflghtlng  tralnar 

c.  (U)  FT  IW  Planned  ftoiraa 

(1)  Coaplata  flald  evaluation  of  alaalla  envelope  recognition  trainer 

(2)  Oaod<  et  daaaoatratloa  of  aetoaatad  voice  technology  appUcetloaa  for  MU  taaa  training 

(3)  Initiate  the  ldaatlf lcatloa  of  elaulator  daalga  faaterea  and  relovaat  Individual  difference  aaoag  tralnaaa  that  aay 
prodlapoaa  a  trainee  to  alftulator  alcknaae 

(4)  Coaplata  the  dnvnlipaent  of  a  breadboard  nodal  of  a  lou  coat  electronic  warfare  trainer  ualng  novel  techniques  for 
atorlag  and  display. ag  electronic  warfare  elgnele  for  training 

(3)  Coaplata  evaluation  of  potential  pay-off  a  of  tho  vary  high  apoad  Integrated  clrculta  to  training  devlcee 

(4)  The  lncreaae  In  the  project  of  4340  thouaand  over  tha  n  1983  total  will  peralt  initiation  of  atforta  to  Identify 
eiaulator  featuree  which  oauaa  or  oontrlhete  to  physiological  dlaturhancee  to  the  trainee  following  utlllaatlon  of 
flight  alaulatera 

d.  Ttegcaa  to  fonulatleni  Thin  in  a  continuing  prograa 
4.  (Q)  Prelect  937-701.  Seal!  >eelae«a. 

*  Thlo  project  la  port  of  tha  M  Saall  Sualneaa  Advanced  Technology  Prograa  to  atlllae  tha  capehllltlee  of  eaell  aclence 

and  technology  baaed  flraa  la  DoO  840 

a.  (U>  ft  1902  Prograa 

(t)  Coat  recta  have  been  let  for  the  five  following  effortai  Averaged  Digital  Sextant!  Military  Standard  and  rallaafe 
Qonpatart  Auteaatod  Maaa  Storage  Data  tntrieval  Syetant  Developnant  of  a  Oaer  Oriented  Data  Claaalfler;  and  Software 
Syateoa  Acquisition 

b.  (U)  n  1943  Prograa 

(1)  Ivnlaatlon  of  Phaaa  I  contract!  progreaa 

(2)  Dateralnatloo  of  which  Phaaa  It  contracts  ahould  he  funded 

c.  (0)  n  1984  Planned  Proarau 

(1)  Dependant  oa  progreaa  la  Phaaa  II 

d.  Pregran  to  Coaelatloat  This  la  a  continuing  prograa 
I.  («)  P80J8CT8  0918  410  HIUJQM  18  ft  1984 

Not  applicable 
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FT  1984  RDT41  D88C6IPTIVI  SUHHAM 


Prograa  Ileaantt  MTMjj  Title)  Honed  leal  Technology 

DoD  Million  Area)  Sj  -  lavltonaantal  and  Life  Sclencea  budget  Activity)  1  -  Technology  Ian 


A.  (U)  FT  1984  UjOBOl  (FtOJICT  LISTING))  (Dollati  In  Thouaanda) 


Total 


Project 

FT  1982 

FT  1983 

FT  1964 

FT  1985 

Additional 

Eatlaated 

No. 

Title 

Actual 

Satlaate 

iatlaate 

Batlaata 

to  Coaplatlon 

Coat 

TOTaL  Ft*  ntOGAAM  EUBONT 

T5TW 

i,7ir 

~»,TO 

TUT 

Continuing 

(Continuing 

F36-523 

Paraonael  Protective  aad  Survival 

Sgul patent  and  Clothing 

1,392 

1,16* 

1,381 

1,497 

Continuing 

Continuing 

F 56-314 

Injury  and  Dlaaaae  Prevention 

5,022 

4,021 

3,633 

4,113 

Continuing 

Continuing 

FS6-527 

Caaualty  Care 

2,484 

2,107 

2.873 

2,611 

Continuing 

Continuing 

F 58-528 

Paraonael  Parforaanca  Aaaaaaaant  aad  Knhancenant 

1,696 

1,404 

1.016 

1,063 

Continuing 

Continuing 

Aa  thla  la  a  continuing  prograa,  tha  above  funding  profile  Include!  out-year  eacalatloa  and  encoupaeeea  all  work  and  development 
phaaae  aoo  planned  or  anticipated  through  FT  INS  only. 


a.  (u)  mo  bmchptioh  or  iubunt  and  wissiow  wan 


*  Uaaant  fuada  a  ooapraWi naive  raaearch  and  davalopeent  prograa  directed  toward  the  davelopaant  of  tachnologlea  eaaantlal  to 

protect  Navy  aad  Marine  Corpe  paraooaal  deployed  la  haaardoua  phyalcal,  cheat  cal,  biological,  and  paychologlcal  aavlronaaata , 
to  provide  care  to  caaualtlea  tuatalnad  during  eoabat  operation,  and  to  tap rove  perforaaaca  of  critical  taaka. 

*  Davelopaant  of  techaologlae  In  thla  prograa  will  prevent  or  aitlgate  threat!  to  paraoonal  health  and  degradation  of 

perforaaaca  aad  aaaaurably  laprove  the  probability  of  alaaloa  eucceaa. 

*  Techaologlae  under  development  la  thla  prograa  ate  not  being  addreeaad  by  tha  civilian  coaaunlty. 

*  Thla  prograa  will  coatflue  davelopaant  of  new  flbara  for  protective  clothing;  air  ere*'  Ufa  eupport,  aurvlval,  re  i  cue,  and 

emergency  egreea  ayataaa;  aathodologlea  for  lap  roved  O-toleraocn;  criteria  for  protection  agalnat  Navy  relevant  chaalcal  and 
phyalcal  haaarda;  ayataaa  for  prevention,  dlagnoela,  and  treatneet  of  dlaaaae  and  Injury;  and  criteria  to  aaaaea  and  lnaura 
aaxlaua  parforaanca  of  paraonael. 


C.  (U)  COHPAUSON  BH  FT  ISIS  MgCMPTm  wmm  (Dollara  In  Thowaanda) 


*  Tha  changea  between  the  faadlag  profile  a  Mown  la  tha  FT  lit)  Deecrlptive  Suaaary  and  that  ahown  In  thla  Deacrlptlve  Suaaary 
are  aa  followai  a  decraaaa  of  13  In  FT  INI  and  a  deereaee  e'i  •  17S  In  FT  1983  dun  to  reprograaalng;  and  a  dacreaae  of  611  in 
FT  1*64  don  to  a  hi  f  to  la  prograa  oaphaala  and  refined  budget  eatlaatea. 


D.  (U)  FUNDING  AS  MFLgCTgD  IN  TH  FT  19*3  KSCIIFTITB  SUMMIT 


Project 

FT  1981 

FT  1982 

FT  1983 

FT  1984 

Additional 

Total 

latlaated 

No. 

Title 

Actual 

Iatlaate 

Iatlaate 

Iatlaate 

to  Coaplatlon 

Coat 

TOTAL  Pot  P90C8AM  11  ■■NT 

10,061 

10,61* 

1,9*6 

9,369 

Continuing 

Continuing 

F58-323 

Petmnnal  Protective  and  Survive!  Equipment 
aad  Clothing 

1,6*3 

1,445 

1,244 

1,388 

Continuing 

Continuing 

F58-524 

Injury  aad  Dlaaaae  Prevention 

5,112 

5,431 

4,329 

4,466 

Continuing 

Continuing 

FS8-327 

Caaualty  Care 

1,72* 

2,068 

2,106 

2,287 

Continuing 

Continuing 

F58-528 

Pereoaoal  Perforaaaca  Aaaeaaaent  Inhanceaant 

1,523 

1,655 

1,317 

1,446 

Continuing 

Continuing 

1.  (U)  mn  FT  1964  APPIOPKUTION8  FUNDS)  None. 

6  1 

178 

0?? 

') 

1 

6 

Program  flaeentt  WjM 


Tltlet 


MgjUd  T«c)w>ology 


F.  (0)  klLATIP  ICTintlU 


*  Coordination  and  Integration  of  Navy  work  to  Chi a  araa  with  othar  DoD  programs  occur*  through  Joint  Technology  Coordinating 
Croupa  of  tha  inwd  Services  Btoaadlcal  Xaaaarch  (valuation  and  Managaaant  Committee 

*  Syataaatlc  exchange  of  to  port a,  attendance  at  aaotlngai  workshops,  atudy  panels,  and  aywpoala  faellltata  coordination  and 
cooparatloo  with  othar  military  services,  0.3.  governmental  and  international  agaoelaa 

0.  (0)  MOtk  WWHO  »T 

*  BHjMW  -  Naval  Medical  Raaaarch  Inatltuta,  Bathaada,  KD;  Naval  Aaroepac*  Medical  keaaarch  Laboratory,  Fenaaeola,  FL; 
Naval  Air  Development  Center,  Varmlnater,  FA;  Naval  llodynanlca  Laboratory,  Haw  Orlaana,  LA)  Naval  Bloadancaa  Laboratory, 
Oakland,  CA;  Naval  Clothing  and  Textile  keaaarch  facility,  Natick,  HA;  Naval  Submarine  Medical  keaaarch  Laboratory,  Croton, 
CT;  Naval  Dantal  keaaarch  laatltute,  Croat  Lakaa,  II;  Naval  Health  keaaarch  Center,  San  01 ego  CA 

*  ACABNM1C  -  Onlvarelty  of  California,  berkaley,  CA;  Georgetown  Onlvorelty,  Uaahlngtoo,  DC;  Onlforaed  Service*  Qnlvoralty  of 
the  Nee 1th  8c lance*,  lethaada,  NO;  and  other* 

N.  (it)  fkOJgCTS  UM  THAN  SIP  MILLION  IN  ft  IMA 

1.  (0)  frolect  HHllj  Faraoaaal  frotectlve  and  Survival  Beulpmaat  and  Clothlegt 

*  Thia  project  la  directed  towarda  the  davalopnant  of  clothing  and  mgulpmant  to  protect  Navy  and  Marine  Corpa  peraonnel 
free  Injury  and  parfonaanca  degradation  end  to  eaeure  thalt  aurvlveblUty  whan  conducting  oparatlona  in  haaardoua 
envlrooeanta 

*  The  ohjectlvae  of  thla  project  Include  the  continued  davelopueat  of  lightweight,  cold  weather  protective  clothing  for 
Marlue  Corpe  uee;  developnant  of  clothing  for  protection  agalnat  heat,  fire,  and  haaardoua  cheelcala;  davalopnant  of  life 
aupport  device*  for  uae  with  protective  clothing;  aircrew  protective  devlcea;  and  davalopnant  of  aurvlval  and  reacue 
aqulpaeat 

*  Special  arena  of  Internet  include  the  daalgn  and  development  of  protactlva  clothing  that  ntnlelae  phyalcal  and  chemical 
Injury  aa  well  aa  heat  atreaa 

a.  (0)  FT  Hgi  Froaraei 

(U  Developed  technique*  to  aeal  holographic  multi -wavelength  laaer  protective  eyataa  within  aviator  helmet  vleore 

(2)  Began  davelopaent  of  davlcea  to  amhaace  comeool cat lone  by  aelactlvely  blocking  out  high  lntonalty  nolle 

(3)  Coe eluded  evaluation  of  a  ballletlc  protective  helmet  for  uee  by  helicopter  craw  aaabera 

(A)  Begaa  davelopaent  of  new  technology  for  miniature,  maintenance  free,  long  duration  emergency  aircrew  high  preeaure 
breathing  ayatnee 

(3)  Completed  aaeeeamnt  of  problame  aaaoclatad  with  extended  range  aearch  and  reacue  of  downed  alrcrewmn 

(i)  Completed  evaluation  ot  ejectloa  aeat  reatraint  and  aurvlval  equipment  stowage  package 

(7)  Began  davalopnant  of  ^talconputer/radlo  technology  for  aecape,  avaaloa  and  reacue  of  downed  air crewmen 

(B)  Be  gas  development  of  a  pareoael,  dleponebl*,  chemical  heat  generating  device  for  eoargaacy  amtl-eapovmro  protection 
(9)  Continued  development  of  waterproof,  lightweight,  cold  waathar  clothing  for  OSNC  amphihloua  oparatlona  (Combat 
laneraloa  Suit) 

b.  (0)  ft  1993  Programs 

(1)  Continue  davalopnant  at  devices  to  enhance  comment sat Iona  In  hlgh-lnteaalty  nolee  environmanta 

(2)  Continue  davelopaent  ot  emergency  aircrew  breathing  ayatema,  device*  tor  aat 1-aapoaure  protection,  and  non-* t retch 
fnbrlca  for  Inflatable  Ufa  veate  and  raft* 
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(3)  Continue  development  of  USMC  Conbet  Iameralon  Suit 

(4)  Continue  development  of  dtelgn  parameters  and  Materials  for  clothing  capable  of  providing  protection  against  fire, 
chemical  hater  la  and  temperature  extreme* 

(3)  Initiate  development  of  lightweight  body  armor  for  aircrew  protection 

c.  (0)  FT  1384  Planned  Program: 

(1)  Continue  development  of  aircrew  emergency  breathing  eyatama,  device*  for  anti-exposure  protection,  and  non-stretch 
fabrics  for  Inflatable  life  vasts  sad  rafts 

(2)  Continue  development  of  USMC  Combat  Immersion  Suit 

(3)  Continue  development  of  design  parameters  and  materials  for  clothing  capable  of  providing  protection  agalnct  fire, 
chemical  hesards,  and  temperature  extremes 

(4)  Continue  development  of  lightweight  body  armor  for  aircrews 

(3)  Continue  development  of  life  support  devices  for  protective  clothing  and  equipment 

d.  (U)  Program  to  Completion:  This  Is  a  continuing  program 

2.  (U)  Project  F3B-324,  Injury  and  Disease  Prevention: 

*  Navy  and  Marina  Corps  personnel  are  required  to  perform  affectively  In  a  wide  variety  of  environments  and  on  coeplax 

weapons  systems  platforms 

*  The  haaards  to  tdilch  they  are  exposed  threaten  their  combat  of fact Irenes* 

*  This  project  Is  directed  towards  the  development  of  technologies  or  methods  for  the  elimination  or  control  of  these 

adverse  Impacts 

*  The  objectives  of  this  project  Include  continuing  development  of  methods  of  minimising  haaards  that  are  j  consequence  of 

Navy  operations;  techniques,  equipment,  systems,  drugs,  and  biological*  for  the  prevention  of  Injury  and  disease 

associated  with  operational  environments;  and  the  development  of  physiological  standards  to  guide  tha  development  of  life 
support  syeteme  for  Hava'  and  Marine  Corps  weapons  platforms 

*  Special  areas  of  Interest  Include  development  of  methods  to  minimise  haaards  reused  by  toxic  chemicals,  noise,  heat, 
electromagnetic  radiation,  pressure,  motion,  submarine  and  aviation  environments,  and  Insect  pasts 

a.  (U)  FT  1982  Program: 

(1)  Completed  development  of  exposure  Units  for  JF-5  and  Diesel  Fuel,  Marina 

(2)  Continued  development  of  exposure  Halts  for  torpedo  propellants  and  Initiated  development  of  limits  for  glycol-bassd 

hydraulic  fluids 

(3)  Completed  development  of  teatlng  devices  to  aassss  hearing  protection 

(4)  Continued  development  of  heat  acclimatisation  protocola  for  Utt  ship  class 

(3)  Determined  threshold  for  affects  of  microwaves  on  brain  nttabollaa,  vigilance  behavior,  and  tha  Immune  system 

(6)  Continued  evaluation  of  microwave  effacta  on  tha  central  nervous  system  and  behavior 

(7)  Continued  development  of  microwave  dosimetry  tachnelogy  for  hasard  assessment 

(I)  Initiated  sasaaamsnt  of  experimental  gss  mixture*  for  use  in  deep  diving  and  decompression 

(1)  Completed  development  of  ship-motion  tasting  facility  and  associated  control  and  data  acquisition  systems  and 

continued  assessments  of  ship-motion  affects  on  human  performance, 

(10)  Continued  analysis  of  nuclear  subaarlnere  for  exposure  histories  end  morbidlty/mortallty  rates 
(It)  Continued  development  of  chnolcal  methods  of  dispersing  dsntsl  plaque 

(12)  Continued  development  of  physiological  standards  fur  evaluation  nf  techniques  to  enhance  0-tolsranca,  tolerance  to 
sustained  acceleration,  and  for  design  of  protective  clothing  and  Ilfs  support  devices 

(13)  Initiated  assessment  of  cardiovascular  ^conditioning  on  aonar-task  performance 
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(U)  Completed  iknlopunt  of  new  technique*  fov  controlling  lnieet  population*  on  *hlp* 

(IS)  Continued  denlopant  of  cancer  rlak  prediction  nodal  In  shipyard  aibnrto*  worker* 

b.  (U)  FT  1983  P rotten: 

(1)  Continue  and  expand  development  of  expoaura  Unite  to  toxic  naval  chemical*  Including  foan  fir*  suppressants, 
hydraulic  fluid*,  fuel*  and  lubricant  addltlvaa,  and  torpedr/  propellant* 

(2)  Couplet*  heat  accllnatltatlcn  protocole  for  LM  *hlp  cl*** 

(1)  Continue  evaluation  of  alerowaue  effect*  on  th*  central  nervou*  *y*t*n  and  behavior 

(4)  Continue  deve lopuent  of  nlcrowave  dosimetry  technology  for  haiard  a**e**nent 

(5)  Continue  a*****a*ot  of  new  exparlnantal  ga*  alxture*  for  diving  and  deconpreealon 

(6)  Continue  a*ae**aant  of  ehlp-notlon  effect*  on  Hunan  performance  and  cardiovascular  daconditlonlng  on  *onar-ta*k 
perfornanc* 

(7)  Continue  epidemiologic  eurvey  of  aubnarlner* 

(8)  Coaplata  development  of  chemical  dispersion  method*  for  dental  plequ*  control 

(9)  Initiate  development  of  non-toxic  peat  management  system  for  control  it  shipboard  Insect  peat* 

(10)  Continue  development  of  physiological  standards  for  predicting  C-tola ranee,  tolerance  to  acceleration,  and  design  of  , 
protective  clothing  and  Ilf*  eupport  devices 

(11)  Continue  development  of  rlak  prediction  modal  for  aabesto*  workers 

c.  (U)  FT  198*  Manned  Ftoatami 

(1)  Continue  development  of  exposure  limits  for  toxic  naval  chemicals,  fuels,  and  lubricant* 

(2)  Continue  cancer  rlak  prediction  model  In  asbestos  workers 

(3)  Continue  development  of  acute  expoaura  standard*  for  elcrowavs  expoaura  and  dosimetry  technology  for  hasard 

assessment 

(*)  Continue  epidemiologic  survey  of  submariners 

(3)  Continue  assessment  of  ship-notion  affects  and  cardiovascular  daconditlonlng  on  human  performance 

(6)  Initiate  development  of  new  pesticide  delivery  systems  and  strategies  for  us*  In  controlling  Insect  populations  In 
Marine  Cotps  operational  area* 

(7)  Continue  developnaut  of  phyelologlcel  standards  for  dsslgn  of  protective  and  fir*  resistant  clothing 

d.  (U)  Program  to  Completion!  This  Is  a  continuing  program. 

1.  (II)  Project  F38-327.  Casualty  Csrei 

*  Modern  Navy  and  Marine  Corps  combat  scenarios  project  hlgh-lntenslty,  short-term  warfare  invulvlng  modern  weapons  capable 
of  causing  a  multiplicity  of  wounds  to  a  large  number  of  personnel 

*  Under  these  conditions,  affective  treatment  system*  will  greatly  Improve  the  probability  of  survival 

*  This  project  Is  directed  toward*  th*  development  of  medical  management  procedures  to  detect,  diagnose,  treat  and  evacuate 
combat  casualties  affectively  and  Increase  r*turn-to-duty  rates 

*  Special  arose  of  Interest  Include  th*  development  of  as t hods  to  treat  radiation  casualties;  lnprove  wound  and  nsrv* 
healing-  improve  triage,  diagnosis  and  treatment;  raduc*  logistic  requirements  through  development  of  universal  donor 
blood;  and  throve  methods  for  treating  cold  weather  casualties 

a.  (U)  Ft  1982  Program; 

(1)  Completed  development  of  laaunosuppressant  procedure  to  reduce  transplant  rejection  by  host 
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(2)  Completed  dmlopant  of  to  drug  •fforto  on  nerva  regeneration  and  to  monitor  physiological  (unction 

of  regenerating  ntrai 

(1)  Continued  and  expanded  davalopaant  of  systems  to  produca  call  growth  factor 

(4)  Inltlatad  development  of  aodal  ayataaa  to  avaluata  aadlcal  and  surgical  taehnlquaa  for  the  traataant  of  nuclear 
radiation  injuries 

(5)  Coaplotad  development  of  coaputar-aaalatad  diagnostic  prograa  for  abdoalnal  pain  and  Inltlatad  davaljpaent  of 
additional  diagnostic  prograaa  for  shipboard  uaa 

(6)  Initiated  davalopaant  of  aathoda  to  repair  daaagad  blood  vassals  without  sututaa 

(7)  Continued  davalopaant  of  ansyaa-haaed  aathoda  to  convert  types  A  and  3  blood  to  type  0  universal  donor  blood 

(I)  Inltlatad  davalopaant  of  alcrowava-bsaad  raaotc  casualty  datactlon  and  diagnostic  devices 

(9)  Continued  davalopaant  of  casualty  traataant  aathoda  for  cold  weather  environments 
(10)  Developed  prototype  rawarming  davlca  for  hypotharalc  caaualtlas 


b.  (U)  n  1981  Program 


(1)  Continue 

(2)  Coaplata 
O)  Coaplata 

(4)  Continue 

(5)  Continue 
(4)  Continue 
(7)  Continue 


davalopaant  of 
davalopaant  of 
davalopaant  of 
davalopaant  of 
davalopaant  of 
davalopaant  of 
davalopaant  of 


methodologies  tor  diagnosis  and  traataant  of  nuclaar  radiation  casualties 

ayataaa  to  produca  call  growth  factors 

aathoda  to  repair  daaagad  blood  vassals  without  sutures 

coaputar-aaalatad  aadlcal  diagnostic  prograaa  for  shipboard  uaa 

alcrowava-bsaad  raaota  casualty  datactlon  and  diagnostic  davlca 

aathodologlaa  for  preparing  universal  donor  b’ood 

casualty  traataant  aathoda  for  uaa  In  cold  waathar  anvlronaants 


c.  (0)  H  1984  Manned  Program! 


(1)  Continue  davalopaant  of  aathodolcglaa  fur  diagnosis  and  traataant  of  nuclaar  radiation  casualties 

(2)  Continue  davalopaant  of  universal  donor  blood  aystaa 

(3)  Continue  davalopaant  of  raaota  casualty  datactlon  and  diagnostic  devices 

(4)  Continue  davalopaant  of  coapotor-asslsted  aadlcal  diagnostic  ayataaa  for  shipboard  use 

d.  (U)  Prograa  tu  Completion!  This  la  a  continuing  prograa. 

4.  (0)  Project  p >8-128.  Pataonoel  Performance  Aaaaaaaant  and  Enhancement; 

*  Wavy  sad  Marina  Corpn  personnel  ere  required  to  opera to  advanced  and  coaplex  weapon  ayataaa  that  demand  aaxlaua  effactlvs 
performance  of  the  operator  to  inaura  alaaloo  success 

*  These  daaande,  coupled  with  atraaaaa  lapoaad  by  hostile  tactical  anvlronaanta,  sake  it  laparatlva  that  only  those 
personnel  who  era  wadies' 1/  suited  to  perform  euch  tasks  be  salected  and  retained 

*  The  objactlvaa  of  thla  project  era  to  develop  technologies  for  assessing  capabilities  of  paraonnal  to  perfors  demanding 
tasks  required  In  critical  coubat  specialties  and  to  develop  aathoda  fot  enhancing  or  extending  paraonnal  performance  in 
stressful  anvlronaants 

Special  areas  of  Internet  Include  davalopaant  of  aathoda  to  enhance  physiological  parforaanca,  davalopaant  of  aathoda  to 
•••••a  parforaanca  In  stressful  anvlronaanta,  and  aathoda  to  extend  or  enhance  parforaanca 

a.  (U)  Pt  19P2  Program 

(1)  Continued  davalopaant  of  aathous  to  produca  and  assess  tin  node  of  actio,.  of  synthetic  prostaglandin  polyanra  (PGIx) 

(2)  Continued  davalopaant  of  aathoda  to  Increase  0-tolerance  for  alteram  personnel 

(3)  Developed  aathoda  of  mating  and  evaluating  concepts  In  Aircrew  positioning  and  restraint 
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(6)  Continued  aircrew  anthropometric  correlation  tilth  T-2C,  A-7,  and  AV-8  aircraft  cockpit  design  parameters 

(5)  Initiated  development  of  device  to  simulate  huaan  expo  aura  to  extrena  taaparaturaa 

(6)  Continued  detarml nation  of  llalta  for  auatalnad  phyalcal  performance  In  Marina  Corpa  combat  peraonnei 

(7)  Continued  development  of  auditory  screening  taat  for  submarine  aonar  technicians  and  taata  for  assessing 
physiological  competence  of  aviators  without  respect  to  aga 

(8)  Continued  evaluation  of  vocal  and  linguistic  factors  critical  to  aircraft  control 

(9)  Developed  methods  for  reducing  visual  distortion  associated  with  aircraft  roll  maneuvers  at  high  peak  angular 
velocities 

b.  <U>  FT  1983  Program! 

(1)  Continue  development  of  methods  to  produce  prostaglandin  poles re  (PCBx)  and  asanas  Its  mods  of  action 

(2)  Continue  development  of  methods  to  Increase  G-toleranca  for  aircrew  personnel 

(3)  Complete  aircrew  anthropometric  correlation  with  T-2C,  A-7,  and  AV-8  aircraft 
(A)  Complete  development  of  new  concepts  In  aircrew  positioning  and  restraint 

(5)  Continue  development  of  cold  exposure  simulation  device 

(6)  Continue  development  of  test  system  for  assessing  physlologlcsl  competence  of  aviators 

(7)  Complete  assessment  of  vocal  and  linguistic  factors  crltlcsl  for  aircraft  control  and  conplete  determination  of 
sustained  phyalcal  performance  limits 

c.  (U)  FT  198*  Planned  Program! 

(1)  Conplete  development  end  feasibility  testing  of  prostaglandin  polymers  (PGBx) 

(2)  Continue  development  of  methods  to  Improve  G-tolerance  for  aircrew  members 

(3)  Initiate  development  of  model  of  thermal  exchange  In  protectively  clothed  personnel 
(*)  Conplete  development  of  rold  exposure  slaulatlon  device 

(3)  Complete  development  of  human  factors  specifications  for  voice  and  linguistic  factors  critical  In  aircraft  control 

(6)  Complete  development  of  test  system  to  assess  physiological  competence  of  aviators 

(7)  Initiate  development  of  neuroelectrlc  measures  for  use  In  screening  sonar-tochnldan  and  aviation  candidates 

d.  (0)  Program  to  Completion I  This  Is  a  continuing  program. 

I.  (0)  PkOJlCT  orn  810  HILLIOB  III  FT  198*1  Hot  applicable 
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Program  Element)  Mlijjj  Tit  la  1  Ocaan  and  Atmospheric  Support  Technology 

DoD  Ml  niton  Area:  Hi  -  Environmental  and  Lite  Sclancaa  Budget  Activity:  1  -  Technology  gate 


A.  00  <1  Mg*  EESOUECES  (PtOJBCT  LISTING) i  (Pollan  In  Thousands) 

Total 


Project 

FT  1982 

FT  1983 

FT  198* 

FT  1983 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

Eatlmete 

to  Coaplttion 

Cost 

To¥XU  FOE  PEOGKAH  ELBMgNT 

ii, dll 

i0,l57 

15, "TO 

ir.w 

Continuing 

Continuing 

F59-121 

Surveillance  VerMcal  Array 

— 

— 

*91 

196 

Continuing 

Continuing 

P5S-220 

Improved  Submarine  CosMunl  cat  loti 

— 

— 

*9 

69 

Continuing 

Continuing 

F59-550 

Marine  Physics  Cab  Support 

— 

— 

319 

76 

Continuing 

Continuing 

F59-551 

Atmospheric  Modeling  and  Prediction 

*,727 

*,751 

*.801 

5,232 

Continuing 

Continuing 

F59-552 

Applied  Ocean  Acoustics 

8,5*0 

7,765 

7,655 

8,357 

Continuing 

Continuing 

F59-55J 

Environmental  lemote  Sensing 

1,968  . 

1,689 

1,6** 

1,339 

Continuing 

Continuing 

F59-55* 

Astronomy  and  Aatrophyslce 

1,250 

1,133 

1,177 

1.29* 

Continuing 

Continuing 

F59-553 

Arctic  environmental  Acoustics 

3,290 

2,531 

1,**0 

3,310 

Continuing 

Continuing 

F59-557 

Ocean  Modeling  and  Prediction 

1,295 

1,333 

1,039 

1,126 

Continuing 

Continuing 

F59-558 

Marine  Biology 

770 

6*6 

6*2 

695 

Continuing 

Continuing 

F59-701 

Wall  business 

187 

*09 

217 

230 

Continuing 

Continuing 

As  thla  la  a  continuing  progran,  the  above  funding  includes  out -year  escalation  and  encompasses  all  work  and  development  phases 
nou  planned  or  entlclpated  through  fT  (985  only. 


8.  (U)  BRIEF  DESCRIPTION  or  EUtMUfT  A3D  HISS  108  WEED: 

*  Provides  for  exploratory  and  applied  research  In  support  of  (levy  environmental  needs  for  weapons  and  sensor  ayateu 
plannlng/analyels,  dealgn/devnlopment ,  and  deployaant/operatlon 

*  Develops  techniques  and  prototype  equipment  to  Improve  the  Navy's  capability  to  measure  and  predict  geophysical  parameters  on 
a  worldwide  baels 

*  Develops  technology  tor  conversion  of  geophysical  parameters  Into  militarily  significant  terms,  dielaying  data  In  eultahle 
formats,  and  distributing  predictions  In  a  timely  awonar 

C.  (U)  COMPARISON  wm  n  I901  DESCRIPTIVE  SUWAET  (Dollars  In  Thouaanda) 

*  The  changes  between  the  funding  profile  shown  In  the  FT  '.981  Descriptive  Summary  and  that  shown  in  this  Descriptive  Summery 
are  es  folio* 

-  FT  1982.  Changes  of  -  930  In  project  F59-552  and  ♦1,6*0  In  project  F 59-5 55  reflect  a  transfer  of  effort  In  ocean 
acoustics  to  AW  In  the  Arctic.  Changes  In  other  projects  ere  Che  result  of  minor  adjustments  In  program  priorities  and 
revision  of  cost  estimates. 

FT  1983.  Increase e  of  900  In  project  F59-553  and  308  In  project  F39-5S2  reflect  a  reordering  of  progran  priorities  to 
respond  to  urgent  requ. .'aments  In  Arctic  ASM.  lncraasas  in  these  two  projects  was  accomplished  from  reprogramming  within 
the  program  element,  which  results  In  a  deferral  of  planned  expansion  In  project  F39-53*.  Other  changea  result  from 
revision  of  cost  estimates. 

-  FT  198*.  Total  program  element  decrease  of  2,353  results  from  constraints  during  budget  development. 
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TUI*:  Ocean  and  Atnoapharlc  Support  Technology 


0.  (U)  PUHOIHC  AS  EEPLECTED  IN  THE  PT  1983  DESCRlPTm  jUttUHl 


Project 

FT  1981 

PT  1982 

FT  1983 

FT  1984 

Additional 

Total 

Ear lei ted 

No. 

Title 

Actual 

Eatlnata 

Eatlnata 

Eatlnata 

to  Couplet Ion 

Coat 

foflit  for  program  ELSHEWT 

w.Ttr 

loir 

TfrTT r 

717*17“ 

Continuing 

Continuing 

F59-551 

Atmoepberlc  Modeling  and  Prediction 

4,125 

4,850 

4,861 

5,289 

Continuing 

Continuing 

F59-552 

Applied  Ocean  Acouettca 

8,300 

9,470 

7,257 

7,765 

Continuing 

Continuing 

F 59-55) 

Environmental  Remote  Senelng 

2,352 

1,950 

1,920 

1,975 

Continuing 

Continuing 

F59-554 

Aetronony  and  Aatropliyalca 

1,200 

1,250 

2,421 

2,834 

Continuing 

Continuing 

F59-555 

Arctic  Environmental  Acouettca 

2,316 

1,650 

1,631 

1,548 

Continuing 

Continuing 

F59-556 

Ocean  Facllltlea  Engineering 

1,620 

0 

0 

0 

- 

- 

F  59-557 

Ocean  Modeling  and  Prediction 

1,672 

1.465 

1,512 

1,408 

Continuing 

Continuing 

F59-558 

Narine  Biology 

960 

750 

746 

790 

Continuing 

Continuing 

F 59-701 

Snell  Rualneee 

0 

200 

209 

218 

Continuing 

Continuing 

b.  (u)  oTgaa  ft  iw<  APrsoPtuTioHs  m>i  Nona. 

F.  ((/)  RELATED  ACTIfITir.St 

*  Meteorological  Reaaarch,  Dmlopmt,  Taat,  and  Bnliut Ion  ta  coordinated  with  other  aervlc*  afforta  by  the  Under  Secretary 

of  Defence  (leeearch  and  Engineering)  r- 

*  The  oceacographlc  prograa  le  related  to  and  aupporte  all  other  Navy  underwater  acouatlc  program#  , 

|  Including  FroSrau  Kleeenta  6271  IN  Undareea 

Target  Surveillances  62633H,  Undareaa  Warfare  Weaponry;  and  63785N,  long  tenge  Acouatlc  Propagation 

*  Coordination  la  accoupllahad  through  formal  and  lnfornal  working  groupa  auch  aa  Underwate  Acouetlte  Syepoalou,  claealflad 
USH  Journal  of  Underwater  Acaeatlca,  and  through  froguent  Interaction  with  the  Chief  of  Naval  Reaaarch  and  the  Office  of  the 
Chief  of  Naval  operatloaa 

*  Coordination  of  polar  reaaarch  la  facilitated  through  the  Interagency  Arctic  Reaaarch  Working  Croup  under  the  National 
Science  Foundation,  the  Office  of  Naval  Retaarch,  and  the  Qfflea  of  the  Chief  of  Naval  Operatlona 

C.  (U)  WORK  PRRPJRHED  RY 

*  mww  -  Naval  Civil  Engineering  laboratory.  Fort  Hueneew.  CA;  Naval  Environmental  Prediction  Reaaarch  Facility, 
Monterey,  CA;  Naval  Coaatal  Syatena  Center,  Panama  City,  fl;  Naval  Obeervatory,  WaeMngton,  DC;  Naval  Ocaan  Reaaarch  and 
Development  Activity,  Ray  St.  Louie,  NS;  Naval  Ocean  Syatena  Center,  San  Diego,  CA;  Naval  .eaearch  Laboratory,  Waahlngton, 
DC;  Naval  Underwater  Syatena  Center,  New  London,  CT 

*  *S*SgMIC  -  Applied  Phyalci  Laboratory,  Unlverelty  of  Waahlngton,  Seattle,  WA;  Applied  Reaaarch  Laboratory,  Penneylvanla 
State  Unlverelty,  State  College,  PA;  Applied  Reaaarch  Laboratory,  Unlverelty  of  Texae,  Auetln,  TX;  Marina  Fhyelcal 
Laboratory,  Scrlppa  laatltutlon  of  Oceanography,  La  Jolla,  CA;  Woode  Hole  Oceanographic  Inatltutlon,  Wood*  Hole,  NA 

H.  (u  )  .PROJECTS  USE  THAN  S1Q  H1LL10H  IN  PT  USA 

1,  (U)  Project  F59-12I,  Surveillance  Vertical  Array  (New  etart); 

*  Thla  project,  which  eharaa  funding  with  and  aupporte  project  Fit-Ill  In  PE  627 UN  (Undareaa  Tareet  ^irvelllance).', _ 

*  The  project  will  be  Initiated  la  FT  IIM  with  analyale  of  data  to  determlna  environmental  affrcta  on  Intararray  procaeelng 
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(I)  Hot  Applicable 


b.  (0  )  IT  1983  Program 
(1)  Hot  Applicable 

c.  (U)  ft  1W  Planned  Program 

(1)  Analyte  data  to  determine  anylroamjntal  of  (acta  T* 

d.  (H)  I rotten  to  Completion!  Tbla  It  a  contlnulnc  protraa. 

J.  (U)  Project  158-210.  twprowad  tubmtrlne  Ci>— tcatlna  (Hew  atart): 

*  Thla  project,  which  a ha ret  funding  with  and  eupporta  project  111-21)  Pt  A2721H  (Cotatand  and  Control),  will  charactarlte 

acowatlc  propagation  in  the  Arctic  aa  It  relatee  to  wndnrwater  '  ~ .  The  project  will  begin  In 

rr  ipsa  k 

a.  (0  )  Tt  1)11  Protrani 
(1)  Hat  applicable 

b.  (0)  PT  1983  Program 
(l)  Hot  applicable 

c.  (U)  PT  IW  Planned  Program 

(1)  Charactarlte  acouetlc  propagation  In  the  Arctic  ea  It  roletoa  to  underwater 

h,  r*J 

d.  (U)  Program  to  Ccnplatloni  Ihla  la  a  continuing  program, 

1.  (U)  Project  159-5)0.  Karine  Phyalcal  Lab  Support  (Haw  atart)t 

*  Ihla  project  will  lnveetlgate  geomagnetic  aacmallea  aa  applied  to  future  aagnetlc  detection  ayatam  detlgn.  Work  will 
begin  la  PT  H»‘. 

a.  (U)  PT  1)81  Program! 

(1)  Hot  applicable 

b.  (U)  PT  1)83  Program 
(1)  Hot  applicable 


Prograa  IlMtnti  MISW 


Tit  let  Ocean  wj  ItgDgftwU  tgjgt  Technology 


c.  (U)  H  1W  ngsi  Program 

(I)  geomagnetic  ummIIm  m  applied  to  future  aagnetle  da  tact  too  eyetaa  daalgn. 

d.  (0)  Program  to  Ca— lttluai  THi  la  a  continuing  program* 

*•  (0)  Project  HH1I*  Itaaaapharlc  Modeling  ard  Prediction! 

*  '.Ma  projnet  addraaaoa  atnoepherlc  pradlctlon  and  lnatrumntetlon  requirement*  of  Naval  aparatlonal  aupport  ayataoa 
a.  (C)  ft  IM1  Pcoaraai 

(1)  Support  requirements  for  Navy  waapona  and  aanaora  ayatoaa  uara  analysed,  and  a  aarlna  boundary  layar  nodal  waa 

rot load  and  taatad 

S.  (0)  rt  1M1  Protraal 

(1)  Upgrade  atnoapharlc  nodal  to  provlda  for  a  alnulatlon  of  aatalllto  ranota  aanalng  data 

(2)  Iaprova  raaalatlon  and  praelpltatloa  physics  In  rational  atnoapharlc  pradlctlon  nodal a 
(J)  Davalop  alngla  atatlon  visibility  foracaat  capability  tor  oo-board  pradlctlon  ayatana 

(4)  Daalgn  ant  avalaata  Inetrueeotatlon  for  atnoapharlc  danalty  aaaaurnaaata 

c.  (U)  fT  IMS  rioanad  Program 

(1)  Provlda  a  capability  to  accurately  ana aura,  nodal,  and  pradtet  tha  effect  of  aarlna  ataoaphara  on  tranaalaalon  ^ 

(2)  Davalop  and  taat  higher  resolution  atnoapharlc  nodala  and  expand  prediction  froa  three  up  to  twelve  daya 

d.  (U)  Program  to  Coanlatloai  Thla  la  a  continuing  program. 

5.  (U)  Project  riUH.  1  polled  Ooaaa  Icoaatlcar 

*  Thla  project  provldaa  anvlraanaatal  acoaatlc  aupport  for  tha  daalgn  and  operation  of  tactical  antl-aubnarlne  warfare 
aanaora  and  waapona 

a,  (U)  ft  1X2  Program 

(1)  Developed  and  validated  predictive  capability  for  propagation  loaa 

(2)  Developed  aothodolegy  to  account  for  eyetaa  and  area  f pacific  dlfterencea  la  apatlal  and  apactral  characterlatlca  of 

anblant  ocean  nolee 

O)  Neaaured  axparlnantally  very  low  frequency  wind  wave,  aurf  and  ahlp  radiate^  anblant  oolae  coapoagnta 

(1)  Obtained  high  revolution  aurf ace  and  button  beckecatierlng  data  to  aupport  1SW  ayatea 

(5)  Developed  acoaatlc  proceaalng  technique'  ' 

»*•  > 

b.  (0)  rt  1W  Proaraai  •' 

(I)  Davalop  fundaaantal  underataodtng  of  acouatlc  bottom  Interaction  In  order  to  develop  capability  to  predict  and 
deacrlbe  effecta  of  bottom  Interaction  on  acouatlc  tranaalaalon 


f 


Proqrao  (lament!  42?3M 


Tic l*  t  Ocean  and  Atmaaaharlc  Suaaort  Techno lotr 


<2)  Haaaura  and  charactarlta  apeetral,  teapot* l,  and  apatlal  proparti**  of  lew  frequency,  tone  tang*  autfaca  and  bottoo 
ravorbaratlon  to  aaaaaa  feasibility  _ 

O)  Annlya*  nablant  noloo  aaparlnantnl  data  and  davolop  nolao  fluctuation  cKaractorlatlca 

(4)  Develop  acouaUc  boamfornlnj  techniques  tor  alt  deployed  ac  out  tic  array* 

(3)  Initiate  proirao  to  quantity  the  atatlatica  of  acouatlc  Hold*  ami  determine  tha  conatralnta  lapoaad  by  environmental 
variability 

c.  (U)  ft  1W  Planned  f roaraai 

(t)  Apply  specific  knowledge  of  th*  parameters  of  th*  ocean  environment  to  Imptovnaantn  In  acouatlc  aanoor  tyotooa 

(1)  Yraoeltlon  environmental  acouatlc  technology  on  a  eontlnuoua  boat*  to  eoabot  ayatoo  designer*,  operator*,  and 
tactlela.-.a 

(1)  D*»o lop  a  taatod  part orwuaca  eatloatloa  capability,  along  with  guldalln**  for  daalgn  and  development,  for  tactical 
ASM/U9W  ayaiajpa  _  _ 

(4)  Characlarli*  jacouatlc  back-nod  'otuntd-acattarlag 

(5)  Charactarlta  acouatlc  Tranamlaelon  loaa  troa  botton  Interaction  and  rolato  to  phyalcal  character  of  aadlaant 

(4)  Dotarml na  llnltatlon  to  acoustic  traaanlaalon  lapoaad  by  apattal  and  tanporal  variability  of  th*  ocean  aodlun 

(?)  Develop  and  toat  nodal*  __  ^whleh  will  charactarlta  the  ntjor  fanturoa  of  the 

ravorbaratloo  procaaa  and  'provide  a  quantitative  prediction  capability  for  exploratory  daalgn  and  dovolopaant  ‘ 


d.  (D)  P rotten  to  Co— lotlow  Thin  la  a  continuing  progran. 
i.  (U)  Project  rw-lH.  (avlronmantal  taooto  Penning! 

*  Thla  project  aaplolta  airborne,  ahlpborno  and  aatalltta  oonaora,  data  procoaalng  and  dlaplay  technique*  to  obtain 
anylroonantnl  data  for  float  aupporr,  nod  to  onploro  environmental  reeoto  aonalng  technology  for  Havak  application* 

a.  (0)  PT  (982  Program! 

(1)  Doeonatratod  and  tranaltlonad  to  Mvancad  Dovolopnent  paaalv*  mitrowava  technique*  for  raeotaly  eaaaurlng  ocean 
aurfaea  taaparatura  end  wind  apeed 

(2)  Developed  aaaa  retrieval  algorithm  for  aatolllt*  ateoapharlc  aounder  which  will  enable  accurate  determination  ot 
ataoapherlc  thick****  for  initial taatlon  of  regional  model* 

(3)  Developed  aen-mnchlne  technique*  for  extraction  and  dlaplay  of  operationally  algnlflcant  onvlronmantal  data  fro* 

aatellit*  Imagery 

(4)  Tranaltlonad  tochalqua  for  reauvlng  cloud*  from  aatolllt*  remote  aonalng  aaa  aurfaco  temperature  data 

b.  (U)  PT  IW1  Program1 

(1)  Develop  retrieval  algorithm-  to  obtain  Information  on  ataoapherlc  wind*  and  cloud*  from  yeoatatlonary  operational 
anvlroneantal  aatolllt*  data 

(2)  Cxplora  active  nlcrowev*  aanaing  technique*  for  dlroctlonal  novo  energy  eooouroeant 

c.  (U)  PT  198*  Planned  Program! 

(1)  Exploit  exlatlng  airborne,  ahlphorne,  and  aatnlllt*  aanaor*  and  data  procaaatng/dlaplay  technique*  to  obtain 
anvlronnantal  data  for  float  support 
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(2)  lltplore  naoti  un«ln|  technology  oftloni  for  Navy  i^ltcittou  nl  uh  of  miiltteenaor  4a t a  to  derive  basic 
environmental  paraastare  mM  to  predict  weapon  ayetaa  performance 

(0)  Program  to’Coapletloai  TVi  lo  a  continuing  program. 


7.  <U)  frolact  HI-1H .  Aatt 


aad  Astrophysics! 


This  project  supports  UO  sfforts  at  tha  Naval  Observatory  in  four  task  areas :  precise  tlaa  and  tloa  Interval,  earth 

rotation  and  polar  motion,  1^> roved  star  and  plaaat  positions  aad  supporting  observations 

(»)  n  IMI  froaraai 

(1)  Katabllahad  nn  operating  laser  tlaa  transfer  link  between  Goddard  Space  Flight  Canter  and  tha  Naval  Obesrvatory  with 
±2  nanosecond  accuracy 

(2)  Developed  alectrographlc  cans  re  which  has  achieved  2}  to  10  tlaoa  greater  efficiency  than  that  of  conventional 
aat  ropho t  ography 

(0)  FT  1M1  froaraai 

(1)  Ivaluata  a  technique  to  tranafar  tlaa  using  a  User  via  satellite 

(2)  Continue  studies  of  astronomical  refraction  and  new  ult rapreclae  optical  star  positioning  nathoda 

(0)  Ft  ISM  Flaaaod  F rotten 

(1)  Iaprovo  tlaa  tranafar  around  tha  globe  froajtha  present  100  aanoaacond  level  to  tha  1-1  nano second  level  In  five  to 

seven  years  ! 

(2)  Provide  tha  Navy  and  D00  real -time  source  of  birth  rotation  prediction,  Independent  of  foreign  Input 
(1)  Iaprovo  star  poaltlan  aoasureaant  techniques  to  support  new  navigational  systaae 


(U)  Program  to  Completion!  This  la  a  continuing  program. 


I.  (0)  Frolact  PH-111.  Arctic  lavlr 


natal  Acouat lea  t 


this  project  addresses  tha  aapacta  of  ASH  environmental  acoustics  support  which  are  unique  to  the  Arctic  region 
(V)  FT  ISM  Froaraai 

(1)  Deployed  vertical  array  aad  obtained  noise  and  signal  data  In  connection  with  THAN  IV  oxaarlaant 

(2) '  _ 

O)  evaluated  MK  AS  torpedo  performance 

01)  FT  INI  Froaraai 

(1)  Contlaaa_eaporlaanta  aad  data  analysing' 

(2)  Analyse  __  _  data  to  determine^  aablant  noise 

())  Obtain  environmental  acoustic  data' 

(A)  Characterise  tha  Arctic  acoustic  environment  ’ 


fro|ru  Clantntt 


H»W 


Tit l*i 


Peg**  wj  Ifolmle  >«w»tt  Ttchwlofl 


e.  t W)  TT  IW  Manned  frooraai 

(I)  Support  tMilMM  of  submarine  (ore**  to  operate 

(1)  Obtain  sufficient  uadaratnndlng  of  thn^  ”  J limit  to  aTlcat  reliable  prediction  of  nolo*  levale  and 

algnal-to-noloa  parforuane*  for  alapl*  dahoort  and  arrays T~ 

())  lavoatlgata  aeowatlc  transmission  phenomena  r  lo  allow  reliable  prodlctlon  of  txahamlaalon  lota,  attnal 

arrival  angles ,  and  signal  dlatortloo  for  f roananclaa  of  Tntaraat 

(4)  Day* lop  koala  fort 

(5)  Determine  applicability’^ 

d.  (11)  froeraa  to  Co— latloni  Thla  la  a  coatlnulag  program. 

1.  (0)  Project  HHH.  Ocoaa  Hod* lino  and  Prediction 

*  Hilo  project  concentrate*  on  developing  technology  for  laproaad  ocoaa  forocaatlag  effort,  This  work  couple*  cloaoly  with 
project  H1-5JI. 

a.  (a)  ft  1SS1  froceoi 

(I)  taftnad  a  *1  -  .d  layer  ocoaa  prodlctle*  nodal  that  la  aaw  undergoing  taatlag  at  tSa  fleet  Nuaarteal  Oceanographic 
Canter,  Hootoroy,  Cl 

b.  (U)  ft  ISM  Prontomi 

(1)  Toot  and  cooper*  aaeoral  mixed  layer  nodal a  at  aaloctad  location* 

(1)  Adapt  and  develop  rogrooalv*  forocaatlag  technlgmae  for  ataoapharlc  denalty  profile* 

(1)  lapoad  dtvolopaaat  of  th*  l-dlmnnal-mal  roglaaal  prediction  nodal  to  lauaotlgato  roaponao  to  a  traveling  hurricane 

c.  (0)  W  IWd  Heaped  fmaraai 

(1)  Initiate  and  aapand  daeolopaant  of  tr choice*  for  blandla,  high  dvnatty  aatalllt*  data  with  aparae  aubairfac*  therm  1 

data 

(2)  Initiate  work  to  determine  ataoapharlc  affect*  oa  th*  traaaalaalon  of  adlllaator  wave* 

(1)  lap rove  the  Navy 'a  capability  to  nap  and  chart  th*  morlaa  environment 

<d)  Analyse  and  predict  th*  ocaaa  thermal  and  currant  ayatan*  through  daeolopaant  of  valid  forecast  nodal*.  Including 

*  Turbulence  and  Mined  Layer  Modeling 

*  Huaarlcal  Modeling  Development 

*  Satellite  Modeling  Interact too 

(S)  Develop  a  opectral  wave  modal  tor  ahlp  aaakoeplng  part oreance  aasaaamant 

d.  (0)  Program  to  Complotloni  Thla  la  a  continuing  program. 


1,0 


10,  (**)  froioct  Ht-Bt.  Marla*  Slolotyi 

*  Thla  project  da ve lops  an  undntatnndlng  off* 


"]*•«»  problm 


Program  * lament i  627 VW 


Title)  Of  on  and  Otnoapharlc  Support  Technology 


»•  (°)  ft  IM2  Program! 

(I)  DdMMItltH  fuilUUt; 
6.  W)  ft  1M1  Progrant 

<»r 

<*>L 

«.  <*>  ft  HW  Mggj  ffgtaai 


d.  (U)  TmtW  to  Cfltmoil  thle  la  a  continuing  program. 

II.  (»)  froiact  fit-701 .  »— 11  loiloofi 

*  Dili  project  la  part  of  the  BOO  Saall  Bualnaaa  Menaced  Technology  Program,  addrmealng  ocoan  phyelce  and  milnwrlol 
raaaarch  and  dovalopneat 

l<  (U)  ft  1BB1  ftottaoi 

(1)  Iw  coat  navigation  for  drifting  buoya 

(2)  Invoatlgatlon  of  avo floor  gooacooatlc  propertlee 

(1)  Deemlopnent  of  a  oaoaor  to  naaaurv  ocoan  Internal  aavae 

(6)  Davolopnont  of  a  Hmllua/carbon  dloxlde/hydrogen  aonaor  ayatan  for  aolf-contalnod  undmr water  breathing  apparatue 
(SCUM) 

b.  (U)  ft  ltd)  fragrant 
(l)  Balog  fornulatsd 

e.  (U)  ft  IW  flaanad  frogran 
(t)  Balog  formulated 

d.  (U)  frogran  to  Coaplatloat  Thla  la  a  continuing  program. 

1.  (U)  fBOJBCTB  om  >10  HXU.10W  IB  ft  IW 


Hot  applicable 


FY  198*  RDT6E  DESCRIPTIVE  SUM1ARY 


Progran  (ltatnt:  MlWjj  Title:  Logistics  Technology 

DoD  Hlaelon  Area:  H3  -  Engineering  Technology  Budget  Activity:  l  -  Technology  Base 


A.  <u)  PT  IMA  RESOURCES  (PROJECT  LISTING):  (Dollara  In  Thousanda) 


Project 

FT  1982 

7Y  1983 

FY  1984 

FY  1985 

Additional 

Total 

Eat 1 mar “d 

NOa 

title 

Actual 

Eetlnete 

Estimate 

Estimate 

to  Completion 

Cost 

TOTHT  FOB  PROGRAM  ELEMENT 

u,»s 

TT,7Sy 

nrrJiT” 

li.665 

Continuing 

Continuing 

F60-511 

Fleet  Logistics  Readiness  Technology 

6,348 

6,737 

7,772 

8,340 

Continuing 

Continuing 

F60-533 

Acquisition  and  Financial  Hviiagenant  Technology 

1,040 

1,029 

588 

1,174 

Continuing 

Continuing 

760-534 

Shore/0f f shore  Facilities  Support  Technology 

2,317  . 

2,115 

3,312 

3,012 

Continuing 

Continuing 

F60-536 

Aaphlbloue/Advanced  Base  Technology 

3,558 

3,905 

3,655 

4,139 

Continuing 

Continuing 

As  1 

thin  Is  a  continuing  program,  tha  above  funding  profile 

Includes 

out-yaar 

escalation  and  encoopasaes  all  work  and  development 

phases  now  planned  or  anticipated  through  FT  1983  only. 

I.  (U)  BRIBE  DESCRIPTION  Of  ELEMENT  AW)  MISSION  REED 

*  Provldee  the  Navy  with  Improved  capabllltlea  to  control,  position,  atore,  end  distribute  logletlc  supplies  aahore  and  aboard 
ahlp  under  both  nornal  and  rapid  daploynent  operational  condltlona 

*  envelope  improved  procedurea  to  allow  the  Navy/nerchent  ahlpping  to  aupply  deployed  unite  without  dependence  on  forward  haaes 

*  Develope  technology  to  luprove  .the  Navy 1 e  ayaten  acquisition  proceaa  and  financial  aanagenent  eyatena 

*  Develope  lap loved  dealgn  and  conatructlon  aathoda  for  Navy  ahore  and  advanced  beae  facllltlee 

*  Develope  Innovative  tnchalquee  for  the  novenant  of  auppllea  flow  offshore  to  advanced  bases 

*  Develops  techniques,  procedurea,  and  equlpaent  to  expedite  ocean  construction  and  underwater  repair  capabllltlea 
C.  (U>  COMPARISON  HUM  FT  IBM  DESCRIPTIVE  8IBWART  (Dollara  In  Thousands) 

*  The  changes  between  the  funding  profile  shown  In  the  FT  1983  Descriptive  Suunary  and  that  shown  In  this  Descriptive  Suwnary 
are  as  follows:  a  net  c hangs  for  tha  progran  elenent  of  -77  In  FT  1982;'  -391  In  FT  1983;  and  -397  In  FT  198A,  Theae  changes 
and  the  snail  project  total  changes  In  FT  1982  and  FT  1983  rasult  f row  nlnor  adjustuents  characteristic  of  exploratory 
developnant 

*  Decrease  of  212  In  FT  198A  In  Project  F60-333  results  frrw  planned  cowpletlon  in  IT  1983  of  effort  In  techniques  for 

estivating  aubaarlne  overhaul  costs  and  In  node ling  allotnent  pay  operations 

*  Dacrnase  of  971  In  Project  760-536  In  FT  I98A  results  (>  ■  tha  planned  coapler.lons  In  FT  1983  of  coaponenta  for  a  P-3 

aircraft  expeditionary  hangar;  loproved  aircraft  runway  repair  and  boab  daaaga  repair  for  advanced  basa  envlronuents;  and 
specification  guidelines  for  t/ibedaent  anchor  down  haul  cables 

’  912  Increase  In  FT  196A  for  Project  F60-534  will  permit  Initiation  of  the  davalopaent  of  technology  to  provide  a  capability 

for  unmanned  ocean  platforms  which  can  be  eaployad  In  water  depths  up  to  6000  feet  to  support  a’r  combat  tast  and  training 
operations  and  to  lnltlata  davalopaent  of  techniques  to  enhance  the  transfer  of  bulk  fuel  from  offshore  tankers  tn  forces 

ashore 


Program  Bleaent:  62760N  Title:  Logistics  Technology 

D.  (U)  PUMPING  AS  REFLECTED  IN  THE  PT  1983  OgCtlfTlW  SUMAET 


Project 

FT  1961 

FT  1882 

rt  1983 

FT  1986 

Additional 

Total 

Bstlaatad 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Coaplatlon 

Coat 

TOTAL  FOE  PROGRAM  ELEMENT 

U,80« 

lM*0 

fl,l>7 

rr.Tjr- 

Continuing 

Continuing 

F60-5I 1 

Acquisition  and  Financial  Management  Technology 

1,222 

e 

e 

a 

Continuing 

Continuing 

F60-531 

Fleet  Logistics  Readlnaas  Technology 

3,028 

6,338 

6,767 

7,898 

Continuing 

Continuing 

F60-532 

F60-533 

Development  Engineering 

Acquisition  and  Financial  Hanagemant  Technology 

806 

ee 

1,100 

a* 

1,070 

ae 

800 

Continuing 

Continuing 

F60-536 

Shore/Offshora  Facilities  Support  Technology 

1,717 

2,317 

2,263 

2,600 

Continuing 

Continuing 

F60-336 

Amphibious/ Advanced  Ease  Technology 

3,037 

3,369 

6,095 

6,626 

Continuing 

Continuing 

*  Funding  and  effort  tranaf erred  to  Project  F60-533  (Acquisition  end  Financial  Henagcaant  Technology) 
**  Effort  Incorporated  Into  Project  F60-531  (Fleet  Logistics  Eaadlneaa  Technology) 

E.  (U)  OTHER  FT  1981  APPROPRIATIONS  FUNDS:  None. 


F.  (U)  BELATED  ACTIVITIES 

*  Many  alenante  of  logistics  era  coeaaon  to  the  other  Services;  therefore,  close  coordination  aeong  the  Services  In  seeking 

solutions  to  case on  problems  Is  general  policy  and  Is  In  consonance  ulth  the  policy  of  the  Deperternt  of  Dafense 

*  The  Departaant  of  Dsfenae  Logistics  System  Plan  provides  a  continuing  franework  for  the  davelopeant  of  logistics  aystane 

within  the  Services  and  requires  conpooent  participation  In  Its  lnplessntatlon 

G.  (U)  WORE  PERFORMED  gt 

*  IN -HOUSE  '  David  H.  Taylor  Naval  Ship  Raaearch  and  Davelopeant  Center,  lethesda  and  Annapolis,  ND;  Naval  Civil  Engineering 

Laboratory,  Port  Huaneae,  CA;  Naval  Coaatal  Syatess  Canter,  Fanaea  City,  PL;  Naval  Ocean  Syatens  Center,  San  Dlago,  CA;  and 
Novel  Surface  Weapons  Center,  Wilts  Oak  laboratory,  White  Oak,  MB 

*  INDUSTRIAL  -  Resources  Cosaultaata  Inc.,  He  Lean,  PA;  CAC1,  Mschar.lceburg,  PA;  I  IN,  Areonck,  NT;  Appllcon,  Burlington,  HA; 
8out*we»F~k»eearch  Institute,  San  Antonio,  TZ;  Sandla  National  Laboratories,  Albuquerque,  NN;  Antes  Offshore  Raaearch  and 
Engineering  Division,  Santa  larbara,  CA;  Brown  A  Root  Development  Co.,  Houston,  TX;  Lockheed  Georgia,  Marietta,  CA 

*  ACADEMIC  -  University  of  Michigan,  Ann  Arbor,  Ml;  University  of  Minnesota,  Minneapolis,  HN;  Naval  Postgraduate  School, 

Monterey,  CA;  Massachusetts  Institute  of  Technology,  Caabrldge,  MA;  University  of  Cincinnati,  Cincinnati,  OH 

H.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  PT  USA 

l.  (U)  Project  F60-331,  Fleet  Logistics  Readiness  Technology:  This  project  supports 

*  Development  of  technology  for  controlling,  positioning,  and  Bnagement  of  notarial 
’  Davelopeant  of  techniques  for  utilisation  of  merchant  ships  In  naval  support  roles 

*  Davelopeant  of  aathodology  for  laproving  performance  of  aaintenance  functions  at  Naval  aircraft  repair  facilities 

*  Evaluation  of  robotic  and  other  sutoaatlon  technologies  for  application  to  the  performance  of  logistic  functions 

a.  CD  FT  1982  Program; 


(i)  Developed  a  minicomputer  network  for  automating  the  current  manual  personal  property  movement  and  storage  system. 
Estlaatad  savings  of  $700,000  annually  In  Military  Personnel  funds 
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(2)  Evaluated  retardation  and  dotation  eyetea  for  recovery  of  high  value  cargo  Inadvertently  dropped  during  vertical 
replenishment 

(3)  Initiated  developaant  of  technique*  for  modifying  Inexpensive ,  commercially  available,  praaaboard  pallet*  to  ueet 
Navy  requirements 

(4)  Coapletad  dealgn  of  an  laprovad  exparlaantal  fuellng-at-*ea  system  ualng  a  strengthened  hoae  to  eliminate  the 
tensioned  hl-llne 

(3)  Completed  pilot  ay  a tea  detail  dealgn  for  Navy  Prlnt-On-Deaand  concept  to  minimise  the  need  for  uarehouse  space  and 
storing  of  docuawnts  In  advance  of  need 

b.  (0)  FT  1983  Prograa: 

(1)  Initiate  technology  aaseasaant  of  automation,  artificial  Intelligence  techniques,  and  robotic*  technology  applied  to 
shipboard  logistics  operations 

(2)  Coaqilete  Initial  evaluation  of  Improved  experimental  tensioned  hoae  fnallng-at-s*a  system  which  eliminates  need  for  a 
tensioned  hl-llne 

(3)  Complete  feasibility  evaluation  of  a  simulator  for  the  existing  Conventional  Amaainltlon  Integrated  Management  System 
which  can  be  used  for  contingency  training  exercises  without  disrupting  normal  operations 

(4)  Complete  evaluation  of  a  prototype.  Inexpensive,  commercially  available  pressboard  pellet  to  oeet  Navy  performance 
requirements 

(3)  Initiate  development  of  'parts  on  demand'  concept  by  Identifying  repair  parts  which  could  be  produced  by  Integrating 
robotics  and  automated  manufacturing  techniques  where  tha  original  aourc*  for  producing  these  Items  no  longer  exists 

(6)  Continue  development  of  a.  liquid  spring  sccumulator  which  utilises  aircraft  systems  hydraulic  fluid  cospresslblllty 
characteristics  to  Increase  hydraulic  system  reliability  and  decrease  maintenance  requirement* 

c.  (0)  FT  1984  Planned  Program: 

(1)  Complete  evaluation  and  transition  to  opsrstlonal  us*  computer  model  to  forecast  first  destination  transportation 
requirements 

(2)  Initiate  developaant  of  techniques  sod  methodologies  which  will  facilitate  maritime  prepositioning  of  military 
supplies  and  equipment  and  rapid  deployment 

(3)  Complete  evaluation  of  applications  of  robotics  technology  to  aircraft  maintenance  tasks 

(4)  Initiate  development  of  daslgn/matsrlal  concepts  to  enhance  transfer  of  fuel  from  offshore  tankers  to  force*  ashore 

(3)  Ccwplet*  development  of  automated  techniques  and  software  to  link  bar  cod*  reader  to  stock  point  mini-computers  to 

Increase  speed  end  accuracy  of  tha  receipt  processing  function 

(6)  Initiate  evaluation  of  tertiary  treatment  processes  that  can  cost  effectively  reclaim  waste  petroleum  products  Into 
useful  functional  products  required  by  tha  Navy 

(7)  Complete  evaluation  of  liquid  spring  accumulator  to  Increase  aircraft  hydraulic  system  reliability  and  decrease 
maintenance  requirements 

(6)  Continue  development  of  n  robotic  vehicle  to  perform  hull  Inspections  and  othar  maintenance  functions  at-sea 

(9)  Initiate  developaant  of  materials  handling  equipment  to  l^rov*  methods  for  vertically  moving  shipboard  materials 
between  deck*  and  to  decrease  tha  manual  labor  required 

(10)  The  Increase  In  this  project  ($1,033,000)  In  FT  1984  over  FT  1983  will  permit  Initiation*  of  effort*  In  maritime 
prepositioning  of  military  supplies  and  rapid  deployment  and  tha  Initiation  of  tha  evaluation  of  tertiary  treatment 
process**  to  reclaim  waste  petroleum  products  tntd  useful  end  products  for  the  Navy 

d.  (0)  Program  to  Completion:  This  1*  a  continuing  program. 

2,  (0)  Project  >60-333,  Acquisition  and  Financial  Management  Technology: 

*  Developaant  of  methodology  for  use  In  i^rovlr.g  tha  effectiveness  of  the  Navy’s  system  acquisition  process 
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*  Dtvilopwnt  of  technology  In  data  processing,  telecommunications,  and  Informer  Ion  dealgn  to  laprove  the  Navy's  financial 
aanageaent  system 

a.  (U)  ft  1982  Program: 

(1)  Developed  data  for  planning  and  estlaatlng  submarine  overhaul  costs 

(2)  Developed  methodology  for  assessing  cost  realism  of  offarer's  bids  In  coat  reimbursable  R4D  acquisitions 

<3)  Initiated  development  of  methods  to  analyse,  predict,  and  control  overhead  coats  of  defense  aircraft  annufacturere 

b.  (0)  fl  1M3  Program: 

(1)  Continue  de'-elopmsnt  of  methods  to  quantify  risk  and  to  sstahllsh  budgeting  strategies  for  technological 
uncertainties 

(2)  Develop  technology  uhleh  will  permit  acquisition  managers  to  evaluate  viable  acquisition  strategies 

(3)  Complete  modifications  to  the  Internal  control  evaluation  nodal  of  allotment  pay  operations 

(4)  Complete  development  of  additional  budget  categories  for  new  coet-of-ownarshlp  methods,  especially  property 
depredation  and  joint  costa  supporting  several  weapons  programs 

(3)  Complete  guidelines  for  planning  and  estimating  submarine  overhaul  coats 

c.  (0)  PT  1984  Planned  ftosram! 

(1)  Continue  development  of  acquisition  strategies  to  include  ships  and  ship  systems 

(2)  Complete  the  development  of  data  bases  and  the  evaluation  of  models  for  predicting  end  controlling  overhead  costs  of 
defense  alrcrrft  manufacturers 

d.  (U)  Frosrae  to  Completion:  This  Is  a  continuing  progran. 

3.  (U)  Project  P6C-334.  Shore /Off shore  Facilities  Support; 

*  Development  of  technology  to  design  and  construct  shore  and  offshore  facilities  to  enhance  operational  readiness 

*  Development  of  laproved  Inspection  and  maintenance  procedures  to  minimise  facility  failures  and  premature  replacement  of 
components 

*  Development  of  power  distribution  systems  of  adequate  quality  to  prevent  damage  to  critical  shipboard  equipment  In  ships 
while  using  shorn  power 

a.  (0)  H  1962  Program:  I 

(1)  Established  criteria  for  eliminating  wants  In  earth-covarsd  magaslnas  for  arms,  ammunition,  and  explosives  which  will 
save  $130,000  per  year  In  construction  and  maintenance  costs  for  these  facilities  as  well  as  laproving  security 

(2)  Developed  mechanical  equipment  to  elnlmlse  keaar  and  tear  and  reduce  uanhandllng  time  by  301  for  connacMng  and 
disconnecting  shore  power  cables  to  plersldo.  Estimated  savings  of  $30,000  per  year  st  Ravel  Station,  San  Diego 

(3)  Modified  automatic  voltage  regulator  concept  to  provide  electrical  power  with  plus  or  minus  3  percent  voltage 
regulation  capability  to  meet  ships  requirements  for  ln-port  weapons  training 

(4)  Completed  technology  assessment  of  non-destructive  Inspection  techniques  for  underwater  steal  structures 

b.  (0)  PT  1*83  Program: 

(l)  Complete  evaluation  of  a  one  kilowatt  breadboard  nodal  of  s  solid  state,  high  speed  switching  device  to  laprove 
quality  of  power  supplied  to  ships  while  In  port 
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(2)  Danone trace  tin  feasibility  of  dMarainlni  the  phyilcal  condition  of  dry  dock  foundation!  by  Monitoring  lta  aoveaente 
during  floodlng/dewaterlng  cyciaa 

(!)  Conolete  faaalblllty  deterwlnatlon  of  articulated  boon  and  nobtle  utility  barga  concepts  for  th«  handling  of  ahora  to 
ahlp  utility  cables  for  nested  ships 

(4)  Initiate  develop asnt  of  Inspection  frequency  requlreaente  based  on  construction  Materials,  age,  envlronaent  and 
condition  on  last  Inspection 

c.  (U)  FT  1M4  Planned  Prograa: 

(1)  Couplets  evaluation  of  esperlnental  »u tone tic  voltage  regulator  and  renote  sensing  device  to  provide  power  to  neet 
ships  requlraoents  while  In  port 

(2)  Initiate  davalopnant  of  selected  canponents  for  an  axperlnantal  10  kilowatt  solid  state  high  spaed  switching  power 
conditioning  unit 

(3)  Coaplete  feasibility  deteralrutlon  of  nondestructive  inspection  techniques  for  underwater  concrete  and  wood 
waterfront  structures 

(4)  Danonstrata  at  a  Navy  activity  the  eethodology  developed  for  upgrading  existing  facilities  to  neet  eelanlc  hasards  to 
Navy  Installations 

(5)  Initiate  davalopnant  of  advanced  concepts  to  iaprove  tins,  weight  and  aanpower  requlreannts  of  "state-of-the-art" 
uathoda  for  transferring  bulk  fuel  froa  tankers  offshore  to  forces  ashore 

(6)  Initiate  davalopnant  at  technology  for  reliable,  efficient,  unuanned  ocean  platforms  to  support  air  coahat  test  and 
training  operations 

(7)  The  Increase  In  this  project  of  $1,197,000  In  FT  1904  over  the  FT  1903  total  will  peralt  the  early  coapletlon  of 
efforts  to  Iaprove  the  quality  of  electrical  shore  power  supplied  to  ships  while  In  port  so  that  the  ships  do  not 
have  to  operate  their  own  generators,  and  the  Initiation  of  technology  davalopnant  for  unaanned  ocean  platforms  to 
sake  It  feasible  to  locate  tactical  aircrew  coabat  training  facilities  offshore 

d,  (U)  Frogran  to  Conpletlooi  This  Is  a  continuing  progran. 

4.  (U)  Frojact  F60-336.  Anphlblous/Advanced  base  Technology!  This  project  supports 

*  Developnent  of  lnprored  procedures  to  allow  Navy/narchant  shipping  to  supply  deployed  units  without  dependence  on  forward 

bases 

*  Developnent  of  design  and  construction  techniques  for  advanced  bass  facilities 

■  *  Developnent  of  lnproved  techniques  for  logistic  support  to  noblle  forces  for  annunltlon,  supplies,  Maintenance,  expedient 

construction  and  lnproved  fresh  water  supply 

4  Davalopnant  of  techniques  and  procedures  to  expedite  ocean  construction  and  underwater  repair  capabilities 

a.  (U)  FT  1962  Program 

(1)  Developed  fiberglass  plastic  cover  for  battle  daasgs  repair  of  airfield  runway  surfaces.  Plastic  cover  reduces  patch 

height  of  current  AM-2  netting  and  reduces  costs  f roe  $22,0  to  $4,3  per  square  foot 

(2)  Coapleted  evaluation  of  lightweight  hose  for  the  transfer  of  petrolaun  products  In  support  of  Marine  Corps  anphlblous 

(  operations 

(3)  Coapleted  fabrication  and  evaluation  of  an  axperlnantal  nodel  of  a  reverse  osaoels  pretreataent  unit  for  providing 

potabla  water  at  advanced  bases 

(4)  Initiated  davalopnant  of  penetration,  anchoring  and  noorlng  concepts  for  an  advanced  cargo  transfer  facility 

(3)  Coapleted  strasa  analyses  of  aluainun  arches  for  a  seetlonallxed  hangar  suitable  for  housing  P-3  aircraft  at  an 
expeditionary  base 


t 
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b.  (U)  FT  1963  Program: 

(1)  Initiate  design  of  an  experimental  fual  container  which  can  be  towed  behind  user  vehicles  In  an  expeditionary 
operation 

(2)  Initiate  testing  of  (elected  concepts  to  Improve  field  performance  of  reverse  oemosle  systems  to-  produce  potable 
water  to  suppoct  expeditionary  forces  In  desert  or  arid  regions 

(3)  Complete  design  for  lightweight  nodular  reap  for  off-loading  roll-on/ roll-off  ships  In  up  to  sea  stata  three 
conditions  aa  part  of  an  advanced  cargo  transfer  facility 

(4)  Complete  verification  of  feasibility  of  a  aactlonallted  arch-formed  expeditionary  hangar  for  P-3  aircraft 

(5)  Initiate  development  of  a  diver  tracking,  navigation  and  surveying  system 

(6)  Evaluate  concepts  for  an  underwater  burled  cable  detector  and  experimental  tracking  sensor 

(7)  Couplets  development  of  capabilities  for  airfield  tunway  repair  and  bomb  damage  repair  at  advance  bases 

(8)  Initiate  development  of  technology  to  design  systems  capability  of  holding  and  controlling  mated  cargo  ships  In  the 
offshore  environment 

c-  (V)  ft  IW  Planned  Program: 

(1)  Complete  evaluation  of  underwater  burled  cable  detector  and  tracking  sensor  and  transition  to  Advanced  Development 

(2)  Evaluate  fual  containers  which  can  ha  towed  behind  user  vehicles  to  enhance  forward  refueling  of  combat  vehicles 

(3)  Initiate  evaluation  of  a  high  output  reverse  osmosis  system  for  producing  potable  mater  at  advanced  bases 

(A)  Complete  feasibility  testing  of  the  lightweight  modular  aluminum  ramp  for  off-loading  roll-on/roll-off  ships  as 
part  of  aa  advanced  cargo  transfer  capability 

(3)  Conplete  field  teat  of  a  20,000  pound  holding  capacity  propellant  embedded  anchor 

(6)  Establish  feasibility  of  a  diver  tracking,  navigation  and  aurvay  syataa  for  safety  and  control  of  divers  while 
Installing  facilities  or  repairing  damage  to  advanced  bases 

(7)  Complete  determination  of  feasibility  of  using  lightweight  pipe  to  replace  the  present  8“  steel  pipe  for  the  offshore 
bulk  fuel  system  to  provide  a  JOS  weight  saving  and  a  JOS  reduction  In  manpower  requirements 

d.  (U)  Program  to  Completion:  This  Is  a  continuing  program. 

1.  (U)  PE0JBCT8  OVEK  810  MILLION  B  PT  198* 

Not  applicable 
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rr  t9M  rdtab  descriptive  summart 


Program  Element!  62761M 

DoD  Hlialon  Area:  523  -  Engineering  Technology 


Tltla:  Katarlalt  Taehnolop 
Budget  Activltyi  l  -  Technology  laaa 


A.  (U)  n  1984  RESOURCES  (PROJECT  LIST  IMG):  (Pollan  In  Thou  .and ») 


Total 


Project 

Ho.  Title 

-  TOTAL  r0»  PROGRAM  BLIMKNT 

F61-541  Seaborne  Materials 

F61-54?  Airborne  Materials 

F6 1-543  Missile  Materials 

P61-544  System  Support  Materials 

Ptl-545  Design  Options  (or  Critical  Materials 

Pit -701  Snell  Business 


rr  1982 

Ft  1983 

FT  1984 

FT  1985 

Additional 

BitlMtcd 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Coat 

ss.w 

SI.  MS" 

I3755T 

Continuing 

Continuing 

11,178 

11,314 

13,258 

15,758 

Continuing 

Continuing 

6,112 

5,555 

8,522 

9,046 

Continuing 

Continuing 

8,231 

8,178 

9,756 

11,041 

Continuing 

Continuing 

6,933 

6,539 

4,713 

5,690 

Continuing 

Continuing 

1,000 

1,200 

1,616 

1,955 

Continuing 

Continuing 

183 

366 

378 

401 

Continuing 

Continuing 

A.  thl.  1.  a  continuing  progran,  the  above  fundln*  profile.  Includes  out-^.r  aacalatlo.  and  enco^s...  all  »rk  and  dae.lop.nt 
phases  non  planned  or  anticipated  through  FT  1*85  only.  I 


B.  (U)  SUSP  3B9CEIPTI0H  OF  ELBHEWI  AMP  M1SSI0H  MBBD 


capabilities.  Improved 


Advanced  metarule  and  associated  technology  are  required  ublehulU  T*.  „,teme 

Increased  reliability  and  survivability,  and  reduced  life  cycle  coats  o(  advanced  naval  veapona  systems 


performance. 


rapid  solidification  rate  process  alloys. 


lunwirta  these  naval  reeulremsnta  through  the  development  of  .tslllc  alloys ,  .... 

ceraalce,  organic  materials,  and  organic  and  metallic  eoepoalte  materials,  fabrication  tachnlquea,  nondestructive  testing, 
protective  coatings,  and  critical  materlala  substitution  and  cooeeryatlom  .  .......  .  TKtl 

External  factors  such  as  safety  and  environmental  regulations  and  limitations  oo  the  availability  of  critical  raw 

Influence  progran  direction 


c.  (U)  COMPARISON  WITH  FT  1*83  DESCRIPTIVE  8UHHA1T  (Dollars  in  Thousands) 


•  The  major  change.  between  the  funding  profile  show  In  the  Ft  1*83  Descriptive  Summery  and  that  show  In 


this  Descriptive 


Suamary  are  as  folloee: 

•  The  net  change  In  FT  1*82  (+516)  results  from  prograe  reflneeents 

•  The  change  In  FT  1*83  (+143)  results  from  refinement  of  program  coats 

•  The  change  In  Ft  1*84  (+2368)  results  from  nnu  Joint  program  element 

62761H/P.E.  6233CN/P.E.  62332M);  composites  for  Maval  Ship  *tructures 
Electric  Propulsion  Cnsvoslte  Vehicle  (P.B.  62761H/P.E.  62S43H), 


efforts  In  Surface  launched  Missile  Technology  (P.E. 
(P.B.  6276IH/P.E.  62543M)  and  an  Advanced  Marine  Corps 
as  mail  as  Increased  efforts  In  rapid  solidification 


technology 


0.  (U )  FUHDIHQ  AS  REFLECTED  IH  TEE  Ft  1*83  DESCRIPTIVE  SWART 


Project 

No.  Title 

TOTAL  FOR  PROGRAM  ELEMENT 
F6I-S41  Seaborne  Materials 

Fil-542  Airborne  Materials 

F61-543  Missile  Materials 
F61-544  System  Support  Materials 
F6I-701  Small  Business 


Ft  1*81 
Actual 

I9JTT 

9,657 

5,119 

8,154 

6,847 


Ft  1982 

Ft  1983 

FT  1984 

Estimate 

Estimate 

Estlmata 

S3, ill 

SS.614 

35,8)5 

10,400 

9,590 

11,130 

6,010 

6,220 

7,110 

8,439 

8,963 

8,895 

7,980 

7,880 

8,359 

292 

356 

381 

Total 

Additional  Estimated 

to  Completion  Coat 
Continuing  Continuing 

Continuing  Continuing 

Continuing  Continuing 

Continuing  Continuing 

Continuing  Continuing 

Continuing  Continuing 
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Program  Element:  M761H 

E.  (U)  OTHER  n  IMA  APPROPRIATIONS  FUNDS:  Non*. 


Title  H*t*fl«l*  Tachnolop 


E.  <U)  RELATED  ACTIVITIES 

*  Iha  Navy  lntmraete  through  planning  naanlon*.  working  and  ntln  group*.  Joint  symposia,  and  r*l*t*d  activities  ulth  th* 
Amp,  Mr  Fore*,  th*  Offlc*  of  Naval  R***arch,  Oatana*  Advanced  Easaarch  Frojaeta  Agency,  Dafana*  Intelligence  Agency, 
Central  Intolllganc*  Agency,  NASA  and  th*  National  Acadaay  of  Science*  In  th*  aalactlon  of  National  Natartala  Advtaory  Board 
project*,  Che  periodic  ravlalona  to  the  Matarlala  Technology  Coordinating  Fapar,  the  ravin*  and  coordination  of  th*  Directed 
Energy  Hardened  Material*  and  Structure*  Program,  th*  Metal  Matrix  Coapoalta  Frograa,  aa  coordinated  hy  th*  Offlc*  of  th* 
Under  Secretary  of  Defen**  for  Raaaarch  and  Engineering.  Related  effort*  are  alao  coordinated  ulth  th*  Joint  Logistics 
Commander*  Coeelttee*  a*  veil  aa  th*  Electric  Power  Raaaarch  Inatltnta,  Nuclaar  Regulatory  Agency,  Environmental  Protection 
Agency  (EPA),  the  Rational  Bureau  of  Standard*,  and  th*  Bureau  of  Nioaa 

C.  (0)  WORK  PERFORMED  BT 

*  IN -BOUSE  -  Kaval  Civil  Engineering  Laboratory,  Port  Nuenone,  CA;  David  W.  Taylor  Naval  Ship  Raaaarch  and  Development 

Center,  Batheada,  MD  and  Annapolla,  HD;  Naval  Air  Development  Center,  Uarmlnater,  PA;  Naval  Air  Propulalon  Center, 
Trenton,  MJ;  Naval  Ocean  Nyatema  Canter,  San  Diego,  CA;  Naval  Raaaarch  Laboratory,  Washington,  DC;  Naval  Surface  Weapons 
Center,  Dehlgran,  FA  and  White  Oak,  Silver  Spring,  MD;  Naval  Waapona  Center,  China  Lake,  CA;  Naval  Postgraduate  School, 
Monterey,  CA;  ILS.  Naval  Academy,  Annapolis,  MD 

*  INDUSTRIAL  -  Among  13  contractor*  ere:  Aoroepac*  Corporation,  Loa  Angelca,  CA;  Alleghany  Ludlum,  Pittsburgh,  PA;  Aluminum 
Company  of!  Amorlca,  Alcoa  Caotar,  PA;  Rsbcock  and  Wilcox,  Rarborton,  OR;  Atlantic  Raannrch  Corporation,  Alaxnndria,  VA; 
Avco,  Waltham,  HA;  Rosing  Corporation,  Soattlo,  WA;  Carnagl*  Malian  Inatltutn,  Plttaburgh,  PA;  Plhnr  Matarlala,  lie,, 
Rlddeford,  MR;  General  Electric  Company,  Avondale,  ON  and  Valley  Forge,  PA;  Georgia  Technical  Baaearch  Institute,  Atlanta, 
GA;  Grumman  laroapace  Corporation,  Rathpagn,  NT;  Harrta  Corporation,  Melborno,  FL;  Intnrnatlonel  Nickel  Company, 
Wrlghtsvlll*  Reach,  NC  and  Sufferln,  NT;  Lockheed  California  Company,  Rurhank,  CA;  Lockheed  Missiles  and  Spoco  Company, 
Sunnyvalm.  CA;  Material*  Coocepte,  toe.,  Columbue,  OR;  McDonnell-Douglas  Aerospace  Corporation,  St.  Louie,  MO  and  Lo* 
Angeles,  CA;  North  American  Rockwall,  Lo*  Angelee,  CA;  Pratt  4  Whitney  Aircraft  Diwltlon,  UTC,  West  Palm  Reach.  PL; 
Scrlpp*  Inatltut*  of  OcoanoRrephy,  La  Jolla,  CA;  SEP  Industries,  Inc,  Ring  of  Prussia,  FA;  SoUthweet  Raaaarch  Institute, 
San  Antonio,  TX;  Titanium  Natal  Corporntlon,  Hands r eon,  NT;  TRW,  Cleveland,  OR;  Union  Carbide,  fame,  OR  and  Terrytown, 
NT;  fought  Corporation,  Doll**,  TX 

*  ACAPERIC  -  John*  Ropkln*  University,  Baltimore,  MD;  Ohio  Scet*  University,  Columbue,  OH;  Colorado  School  of  Mtnvi, 
Golden,  CO;  Haeaschuattts  Inatltut*  of  Technology,  loeton,  MA;  Oklahoma  State  University,  Stillwater,  OK;  Folytachn  c 
Institute  of  Raw  Tort,  Brooklyn,  NT;  Washington  University,  St.  Louie,  MO 

H.  (U)  PROJECTS  LESS  THAN  <10  MILLION  IN  FT  11M 

1.  (U)  Project  F41-S4R.  Airborne  Haterlelei 


Cover*  materlela  end  processes  needed  for  construction,  quality  control,  operation,  ood  nalntonance  of  alrcraf  .  z  ,d 

related  weapon*  eyotem* 

Frogrnm  result*  from  recognltlor  that  parformanc*  taprovamant,  reliability,  survivability,  and  Ufa  cycle  cost  r  net  ton 
era  grdatly  dependent  on  the  physical  and  mechanical  properties  of  the  aval lab is  materials  and  processes 
Major  omphaal*  la  on  Improved  matarlala  for  lighter  aircraft,  mors  fuel  efficient  anginas,  ant  Improved  protective 
system*  for  hotter  environmental  resistance,  advanced  eooposltas,  new  aluminum  and  titanium  bat*  alloy*,  vA  advanced 
high  temperature  alloys  for  airframe,  propulalon  and  aanaor  application* 


Prograa  Element  i  WHUj  TltU:  HttwUll  Technology 

i,  (U)  PT  IHj  Proiraai 

(1)  Significance  of  2-Olaeneloned  tad  3-Dlaanaloned  composite  ftftcti  In  graphite  fiber  reinforced  composites  determined 

(2)  Cooperative  corrosion  fatigue  tatting  prograa  with  NATO  allies  coapleted 

(3)  HARPOON  J*02  angina  test  with  slllcon-nltrlde  baarlnge  underway  as  planned 

(A)  Hydrogen-detecting  'band-aid  barnacle*  electrode  cell  developed  and  transitioned  to  fleet  uae 

(5)  Devalopaant  of  plastic  redone  t banal  and  aroalon  prediction  aathndologloa  coapleted  for  aircraft  launched  tactical 

aleella 

(6)  Devalopaant  of  high  temperature,  water-based, solid  film  lubricant  coapleted 

(7)  Rapidly  aolldlflad  alualnua  alley  devalopaant  Initiated 

(8)  tepidly  aolldlflad  suparallov  design  Initiated 

.(9)  Rapidly  aolldlflad  refractory  alloy  prograa  Initiated 
(10)  Optlalsatlon  of  tltanlua  adhesive  bonding  process  coapleted 


b.  (U)  n  1983  Program 

(1)  Optimise  adhesive  and  aablent  storage  prapreg  coaposlta  for  field  repair 

(2)  Couplets  study  of  composite  atltlple  dalaul  nations  under  blaalal  loading 

(3)  gvaluata  new  single  crystal  aaparalloy  turbine  blade  materials 

(4)  Complete  carbon-carbon  composite,  high  tenparature  coating  devalopaant  and  deaonstrata  on  a  prototype  turbine  diet 

(5)  Coaplata  elevated  crack  growth  studios  of  Vbapaloy  and  Rene  93  alloys 
((>  Coaplata  angina  taata  of  M  superalloy  turbine  blade  aatarlal 

(7)  Coaplata  rain  erosion  studies  on  ternary  sulfide  doaa  aatarlale 

(8)  Develop  paint  atrlppars  tor  coaposlta  aaterlals 

(9)  Bvaluate  properties  of  rapidly  aolldlflad  auperatloys 

(10)  Continue  examination  of  rapidly  solidified  refractory  alloys 

(11)  Continue  devalopaant  of  rapidly  aolldlflad  alualnua  alloys 


c.  (U)  ft  198*  Planned  Program! 

(1)  Continue  graphite  fiber  coapoalte  field  repair  devalopaant 

(2)  Transition  high  stiffness,  alualnua-llthlua  alloy  to  Manufacturing  Technology  Prograa 

(3)  Initiate  broad-base  prograa  In  rapid  solidification  technology 

(*)  Transition  Corona-3  tltanlua  alloy  devalopaant  tu  Manufacturing  Technology  Prograa 
(3)  Coaplata  development  of  paint  strippers  for  coaposlta  aaterlals 

d.  (D)  Program  to  Completion!  This  Is  a  continuing  prograa 

2.  («)  Project  P61-5A3,  Missile  Materlalai 

*  The  Initial  prograa  thrust  was  directed  toward  the  devalopaant  of  high  performance  tannery  vehicle  nose lips  for  Navy 
alealles.  it  Involved  the  development  of  high  strain  graphlts  and  fine  weave  carbon-carbon  couposltes 

*  Initiated  subsequent  tasks  In  response  to  requirements  for  lap roved  propulsion  syetoa  nessle  aaterlals  and  replacement 
aaterlals  for  reentry  vehicle  substructures.  Metal  matrix  composites  wars  Identified  as  a  potential  replaceaant  for 
theaa  structures 

’  Improve  sente  In  noaetlp  and  rocket  nestle  performance  surfaced  new  problems  la  reentry  vehicle  heat  shields  and  nossle 

exit  cones,  and  Identified  a  requirement  for  a  new  sensor  window  aatarlal  for  reentry  vehicle  terminal  guidance  systeas 
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ho|»«  IUmiui  WWIII 


TltUs  Hatatlala  Tjctwlog 


a.  '  (U)  H  IWl  frograns 

(1)  Three  "full  contour"  graphlte/carboa-carbo*  tactical  nlsalle  rocket  nutlet  tasted 

(2)  Carbon-carbo*  ha  at  aklaU  fabrication  concent  ultctil,  danoaatrated  and  transition**  to  Many  Manufacturing 
Technology  Froiraa 

(1)  Thln-wallad,  paaudo-lD  carbon-carbon  extendable  anlt  con*  fabrication  an*  tooting  coaplatad.  Devalopaant 
transition**  to  Havy  Manufacturing  Technology  frog  ran 

(*)  DuMloyotat  of  fabrication  oat  ho*  an*  natarlal  eoopoaltlon  for  reentry  unhid*  au  bat  rue  turn  completed 
(S)  laaollno  natarlal*  an*  fabrication  proeaaslag  oatabllaha*  for  12  Inch  an*  21  lncb  *laa>otar  un*ar«ator  torpedo 
praaaaro  hallo 

<i)  fall  ocalo,  natal  natrlx  conpoolto  MR-48  tirpado  tranadocor  webbing  plata  toady  for  toot  an*  evaluation 

(2)  Qrapblto  alunlmin  conpoolto  tactic*-  nlaallo  fin*  flight  toato* 

(I)  Conplota*  daflnltlon  of  aator'al*  rogutronoata  tor  tactical  nlaoll*  aonaor  nlndowa 

(3)  fabrlcato*  ooloctvl  aonaor  wlnilow  natorlal*  an*  avaluato*  t  Kernel,  nachanlcal,  and  aloctronagnatlc  proportion 

(10)  tvaluata*  oxidation  roalotant  coating  concopto  for  tactical  nlaallo  propulalon  ayatona  coopononta 

b.  (0)  TT  1881  frogtesss 

(1)  Conplvto  full-ocalo  flight  toot  of  high  porfornanco  graphlt*  natorlal  for  balllatlc  roontry  vahld*  noaotlpa 

(2)  Oaaoootrato  fooalblltty  of  advance*  noootlp  corcopta  for  high  accuracy  balllatlc  vohlcloa 

O)  Charaetorlno  boron-nltrld*  ralnf otcad/olUcon  oxldo  (W/810.)  p1(h  toaporatur*  dielectric  natorlal  fur  hyporaonlc 

moncry  vohlcla  aonaor  window* 

(*)  Coup  lata  fhaoo  1  of  oxidation  roolatant  carbon -carboa  davalopnoot 

O)  Identify  apace  atrvetaro  conpoounto  requiring  graphlta-nagnoalun  natal  natrlx  conpoolto* 

(*)  Voaalblllty  of  yaltmdo*  natal  natrlx  aha  pa*  for  apace  atructuroa  to  bn  dononatratod 

(7)  Toat  fall  ocalo  tt-M  traooducor  wabbing  plat* 

(8)  fabricate  ao*  laborer  .7  tat  t  fall  ocalo  (12  3/1  Inch  dlanotar)  notal  natrlx-hull  aoctlon  for  Advanced  Lightweight 
Tornado  CALHT) 

(8)  Conplota  Than*  1  etudlt*  on  fitlpw  and  corroalon  characteristic*  of  allicon  carblda/alunlnun  natal  natrlx  conpoalt* 

(10)  Doncoatrat*  on- lino,  non-doatrucrlv*  lnapectloo  procaaa  control*  for  natal  natrlx  conpoolto  wire 

(11)  Conplot*  bnaolid*  doalgn  nod  daflnltlon  of  natorlal  rogairanenta  fot  aurcreocle  nlaoll*  fax*  antenna  window* 

(12)  Conplot*  fabrication  of  fhaaa  I  reinforce*  alllca  radon*  aatortal* 

(11)  Conplot*  fabrication  and  screening  of  refractory  oxidation  raalatont  inter '  at  xlllc  conpounda  for  hyporsoolc  ntoollo 
alrfrawao 

c.  'll)  ft  1880  tlonaod  frogvonr 

(1)  Initiate  -‘has*  11  of  oxidation  roolatant  rurbon-cor  non  dovolepnant 

(2)  Transition  to  iaouatty  odvaacod  trot  vrl!  tod  socket  coopononta  for  toot  firing* 

(1)  Botablloh  parameter*  '.'or  ootslllslng  woven  olllcon  catbldo  tap* 

(4)  Select  apace  ayotca*  structural  nonvononta  for  fokrlcotlon  doooootratlon 
(1)  Conduct  ln-wat*r  toat  roar  or  natal  natrlx  conpoalt*  torpado  hull 

(()  Daeonatrata  faaslbtllty  tut  fabricating  alteraatlvn  natal  na.rlx  conpoalt*  ayataaa 

(7)  Modal  nachanlcal  propartla*  of  nixed  ralnforcenant  natal  natrlx  coapoalto*  , 

(8)  Conplat  high  tanparatur*  charactarlaatloo  of  cand<d*t*  Infrared  window*  for  byparaonlc  nlaallas 

d.  (U)  ftogran  to  Conplatlons  This  la  a  continuing  p'.ogran 


} 


I 


Frogrna  lltMnti  tl7tlg  TltUt  H>ml>li  twlaolop 

).  (It)  Project  F*l-3ti.  Ivstan  lu»*att  Hatcrlsla 

*  Supports  Mltlfhtbti  Itral  Mv'Uutltu  of  Mtirtili  that  prosit*  inttitud  unUlltUi 

*  Dsv*l*pa  utitltlt  ut  itmeUlil  ssecapt*  t*  hart**  lyiUM  against  directed  energy  usspons 

*  Develops  tha  «4arttattia|  at  fracture  la  aatala  sad  coapoaltaa 

*  Davolopa  Poo -Das tractive  laspacttoa  a ad  gvalwatloa  technology  far  nasal  applications 

*  Da  *alop  a  lightweight  radar-absorbing  coat  tag*  rad  at  rue  turns 

*  Support*  tha  reduction  la  tha  Ufa  cycle  east  of  Rory  shot*  facilities 

*  Provides  direct  support  of  tha  Dapartsoat  of  Dafanso  aatarlala  throat  la  octal  oatrlx  coapoaltaa  technology 
a.  (*)  n  1H2  Proatsa 

(1)  Conti  aua  d  arpartoantal  aaaloatloa  of  detector  da  gradation  of  eoanoo-MQO  forward-looking  Infrared  (fill)  array*  to 
laser  Irradiation 

(2)  Coatlnaod  fabrication  and  taatlng  of  laser  raalataat  radar  Joaa  notarial* 

(3)  .foapleted  Initial  phase  of  hardened  costing  eyotan  far  alrfraae  eoaposlte  natarlals 

<*> 

(3)  3*loctod  lightweight  eoaposlte  amor  candidate  notarial  for  Karina  Corps  vehicles 

(6)  Largo  scala,  fiber  reinforced  load  grids  ptodnesd  tor  sobnorlna  hattsrla* 

(7)  Military  Standard  toot  nathsd  for  cerroalea  fatlgaa  crack  growth  of  aaval  structural  natarlals  dovolopod 
(•)  Crack  tolaranc*  erltarloa  for  esatmllnbla  pitch  ship  propeller*  fomalatad 

(9)  Continued  (laid  testa  of  coated  pans Is  with  varying  surface  profiles 

(10)  Laboratory  screening  of  candidate  aarlaa  wood  press rmtlso  natarlals  eanpletad 

(11)  Synthesis  of  silicon  carbld*  (UC)  polynar  dsnoostrstod 

(12)  Tachnlguas  to  hot  prosa  conplsr.  shaped  parts  from  stacksti  array*  of  silicon  carblda  (Sic)  fiber  ralnforcad  glass 
cars  ale  oatrlx  broad  goods  dseolopad 

(13)  Fabricated  and  teatod  panels  at  boat  resistant,  cone  rat*  and  notified  asphalt  concrotwa  for  9/9TOL  aircraft 
h.  («0  Ft  1H3  Frogran 

(I)  Coaclnda  oealaatloa*  of  datactor  degradation  for  connon-MOD  forward-looking  Infrared  (FLlk)  arrays 
(1)  ^Investigate  combining  lasar/radsr  absorbing  notarial  (IM)  protoctloa 

«)  Dotoralna  tha  roaponaa  of  structural  conposltaa  to  high  energy  laser  throats  by  Invootlgatlng  panal  post -buckling 
behavior  and  Joint  wtluarahlllty 

(3)  Coaplot*  full -seal*,  natal  aatrla  eoaposlte,  high  anorgy  laasr  nlrror  design  analysis  and  Initiate  fabrication 

(d)  Full-acal*  sabnarlna  bsttary  prototypo  with  load  notal  aatrlx  separator*  chargo/dlschargo  cyclic  testing  to  b* 

ceaplotsd 

(7)  Develop  nultllaynr  structure  dsfact  data  acquisition  and  signal  procosslng  techniques 

(•)  Conplata  field  tasting  of  coated  panels  aod  propara  prallnlnary  specification*  for  stool  aurfsc*  profiles 

(9)  Investigate  techniques  for  treating  wood  pilings  with  **l«ctod  preservatives 

(10)  Da*  of  silicon  carbide  flbor  reinforced  glass  ceraalc  natarlals  In  gas-turblns  operations  to  b*  sxanlnad 

(11)  Dononstrato  feasibility  of  producing  silicon  carols*  or  silicon  i.lcrldo  corsnlc  and  corsalc  conposltaa  using  cvraolc 
procosslng  techniques 

(12)  Conduct  F/STOL  testa  on  10  foot  by  >0  foot  panols  of  hast  resistant  conerata  or  asphalt  concrete* 

(13)  Coaplat*  ballistic  evaluation  of  uosc  inoxpanslv*  araor  oatorlsl  caodldatos  for  Marin*  Corps  vehicles 
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Pronin*  Kleaentt  HHW  Tltlei  jjWMtril  Twlwl^ 

c.  N)  n  1W4  Hmm<  Fn)tg 

(1)  Conduct  analytic  slaulatfon  of  full-scale  aircraft  atructural  failura  duo  to  alauod  laaar  Irradiation 

(2)  Complete  atudlaa  of  atructural  coupoaltes  response  to  high  energy  laaar  Irradiation 

o>r 

(4)  Complete  conformal  taatlna  of  attal  matrla  laaar  mirror 

(i)  Conduct  a  valuation  of  matal  matrla  composites  performance  to  nuclaar  blast 
(i)  Develop  aalactlon  crltarla  for  ship  atructural  crack  arroatar  atrmkaa 

(7)  Oa valor  non-destructive  eddy  currant  dataction  technology  for  location  and  aosaaemeat  of  aukaurfaco  cracka  In  naval 
alloy a 

(•)  Prepare  porformanca  criteria  for  aurtaca  preparation  prior  to  painting  with  lataa  painta 

(T)  Coaplata  laboratory  avaluatloaa  of  tha  rf fact  of  marina  wood  proaorvatlvaa  am  atructural  porformanca 

(10)  Coaplata  avaluatloa  of  coatad  rnbara  for  marina  cone rata  atructuroa 

(11)  Coaplata  davaiopmaat  of  alllcoa  carblda  or  alllcoa  nit rid*  fibarilaaa/caramic  aatarlala 

(12)  Contlnua  investigation  of  conductive  polynara  for  signature  reduction  applleatlona 

d.  (U)  Froaram  to  Complatloni  Thin  ia  a  coatlnulnf  program 

4.  (0)  Frojact  HI-542.  Oaalan  Options  for  Critical  Materials 

*  Develop  and  damooatrate  conservation  mat hod a  and  new  aatarlala  coapoalelona  which  will  significantly  reduce  Mavy 
dependence  oa  foreign  oupply  of  crltlcal/atrategle  aatarlala 

*  Identify  con  nervation/ coat  reduction  fabrication  and  processing  proeedurea 

'  Develop  maw  aatarlala  aad  design  opt Iona  baaed  on  utilisation  of  abundant  aatarlala 

a.  (0)  FT  1W1  Froaram 

(1)  Completed  aaaeasmaat  and  identification  at  domaatie  matarlala  aultabla  for  potential  aubatltutlon 

(2)  Fabricated  magnet  aatarlala  by  rapid  solidification  proceaa 

(!)  Initiated  characterisation  of  cobalt-free  cutting  tool  matarlala 

b.  (0)  FT  1W  Program 

(1)  Coaplata  aaaeoamant  of  natal  natris  coopoaltea  aa  aubatltutaa  for  critical  aatarlala 

(2)  Conduct  coaplea  aeaeeemrnt  of  car  bo* -car ben  coopoaite  aubatltutaa  for  high  teaparature  auperalloya 

(3)  (valuata  rapid  eryatallisatlaa  caatlag  proceaa 

(4)  Characterise  substitutes  tor  thermal  battery  component 

(5)  Identity  fabrication  procedures  tor  bulk  nickel  substitutes 

(4)  Couplets  fabrication  of  borocarblde  matala  for  cutting  tool  application 

c.  (0)  FT  1M4  Planned  Program 

(1)  Demonstrate  natal  matrix  systems  aa  eubstltotes  la  selected  eub-coapoonnts 

(2)  Complete  evaluation  of  oxidation  realetant  graphite  fibers 

(3)  Optimise  rapid  crystallisation  casting  process  and  coaplata  scala-up  process 

(4)  Fahrlcate  aub-acale  ale*  fra*  tharaal  batteries 


"  G'5 " 


t  I 


Progran  IlMMtl 


U7A1K 


Title! 


jtewUll  Technology 


d.  (0)  fwttw  to  Cg^UttWi  This  1*  *  continuing  progran 

s.  »>  aaias*  m-w.  agii  wag» 

*  fund  that  part  of  tha  Oapartaaat  of  Oefenae'e  aaalt  bualnaaa  advanced  technology  proirao  (DCS AT)  which  la  of  lntaraat  to 
tha  Navy 

*  Atom  of  lotatoat  Include  physics  of  semiconductor  crystal  growth,  removal  of  coatlnga,  non~deatructlve  evaluation  of 
natarlala  and  atrwctwroa,  aad  haarlag/lohrlcaat  patforoanca 

a.  (»)  ft  l)«  Ftograo 

(I)  Savon  propoaala  wara  aalactad  and  funded  In  fhaaa  1 

b.  (0)  ft  IMi  froaraa 

(1)  Aaaaaa  tnaulta  of  fhaaa  l  atudlaa  aad  aalact  propoaala  for  fhaaa  tl 

e.  <U)  ft  IPSA  flannad  ftograo 
(I)  Continue  fhaaa  It  pregraaa 

d.  (0)  fro tran  to  Caaplotloat  Thin  la  a  continuing  progran 

i.  (a)  mojkts  om  sio  KiUgtog  n  ft  iw 

(A)  (U)  Project  Hl-m,  taaharna  Katarlalai 

1.  (0)  DSSCKlfTlOH  (Seoul  rant  nt  and  froJact)< 

*  Co Toro  a  broad  apactrwn  of  natarlala  required  for  tha  oooatructloo,  oparatloa,  and  nalntananca  of  advanced  naval 
naahorna  vaaaala  and  chair  aqulpanat  Including  tha  develop  want  of  tha  natarlala  thanaalvea  and  tha  procaaaaa  for 
production,  fabrication,  and  Inapaclloa  aa  well  aa  preeervatlon  to  prevent  anvlroonantal  degradation 

*  Tha  progran  reeulted  froa  tha  recognition  that  parfornanco  enhancaaent,  aurvlvabllltp,  and  life  cycle  coat  reduction 
are  uaually  United  hy  tha  attributes  of  the  available  natarlale  end  procanann 

*  Major  anphaela  lo  on  the  devolopneot  of  hovel  veeeol  hull  uatorlal,  eovlronuentnlly  rueletent  coatlnga,  laprovod 
•aiding  and  quality  control  uothede,  low  cost  annwfacturlng  techniques,  natal  and  composite  Joining  technology,  and 
natarlala  charactarlaatloa  aathodology 

2.  (0)  fSOOSAM  ACCOMfUMWIITrS  AMO  fUTUW  EfTOSTSt 
a.  (0)  ft  IW1  froataai 

(1)  Developed  specification  guideline  for  at test  corrosion  taslstant,  high  strength,  thin  gauge  CS-1P  waldnanta 
(1)  Produced  draft  fabrication  procedure  for  jllM  filament  super  conducting  wire  for  application  to  shipboard  advanced 
electrical  machinery 

(1)  Conplatad  draft  fabrication  procedure  for  adhesive  bonded,  thln-geuge  panels 

(A)  Established  feasibility  of  tha  Alforga-procese  tor  tha  production  af  aluelnuu  shipboard  atructurns  to  transition 
to  tha  Manufacturing  Technology  Progran  | 

I 


(  c3/4- 


20* 


Prograo  lloaanti 


477MN 


Title! 


jjrtMUli  Technology 


'  (J)  Docunaatag  tachMlop  gulgellnee  for  laprevag  eubcrltlcal  crack  raalatant  Nigh  Ylalg  (NY)  ataal  MUanta 
(4)  loltlatag  ona-lrch  tklek  High  atrangth,  Ion  alloy  (NSlA)  ataal  plat*  evaluation* 

(7)  Ooaplatag  laboratory  a  valuation  of  Nopcoctg*  nog  Organonatalllc  Polyoar  (OUT)  canoe flag*  antlfoullng  eoatlnfa. 

Tamlnatag  progran  gua  to  aerglnal  parforunnc*  of  coating* 

(g)  ?r*par*g  graft  procagara*  tor  progudag  high  quality  coating*  by  high  praaaur* 

(*)  Cenguctag  fllaaant  wmf  oonpoalta  aM)  kail  faaalhillty  atugy 

(10)  laltlatag  phaaa  II  of  geogaaic  coapoalt*  pro  pallor  ihroaf  (fakrtcatlaa  ang  evaluation  of  taat  artlclaa) 

(11)  VlaU  trial*  of  aaalag,  praluhrleatog,  antl-frletlon  haarlac  (or  Nartna  Gorpa  appllcatlona  eonguctog 

b.  (U)  rr  1M)  Program 

(1)  Continue  kail  coapoalta  fllaaant  «Mli|  faaalhillty  atugy/gannnet ration* 

(2)  Coaplata  lavaatlgatloa  of  vator  luhrlcatag  ilUlaf  aurtacoa  ang  praparp  a  graft  opacification  tor  floot  uao 

(I)  Ckaractorlaa  thick  plate,  Itlfh  Strength,  law  411 07  (MIA)  uaUa 

(4)  Couplet*  faaalhillty  lovaatlgatlon  of  aoaa  walgag  piping  ang  praparo  graft  opacification 

())  Couplet*  taprovog  ahlphoarg  lnctaarator  fiber  relaforce4  caraulc  aatrta  aatarlala  gavalopuant  an4  propara  graft 
fakrleatloo/lnacallacloa  procaguraa 

(4)  giro  roeletaat  habitability  foaa  evaluation*  to  ba  coaplatog  ang  graft  apadflcatloo  to  ba  p"*par*4 
(7)  Daolga  prototype  la-orocaaa  u*14  control  ayaton  ang  Initiate  a valuation 

(■)  gatabllah  gate  baa*  00  affect  of  Initial  flaw  repair  an  tka  fatigue  Ufa  of  aliaolaua  mlgntnt* 

(9)  Conguct  ahlphoarg  avaluatlno  of  leu  aalatenanca  anterior  coating* 

(10)  Determine  la car  bona  malglng  feaalblllty  for  up  to  1-lnch  thick  ataol  ualdmtnt* 

(11)  Continue  gavelopmaot  of  fir*  raalatant  aubnorlaa  hull  lnatallatlon 

(12)  gatabllah  faaalblllty  ang  caaglgatoa  for  high  atraagth,  aluminum  pougor  alloy*  for  aukmaralbla  bull  atructuro* 

c.  (U)  n  1W  Plaanag  Program; 

(1)  Coaplata  faaalblllty  atogy  ang  gamonatratloaa  of  fllaaant  winging  for  coapoalta  bull 

(2)  Continue  charactarlaatloa  of  thick  plat*,  high  ttrangth,  low  alloy  (MIA)  walga 
(1)  Contlnaa  evaluation  of  prototype  ln-procoaa  walg  control  eyatam 

(4)  Coat loo*  ahlphoarg  avnluatloo  of  low  aalntooanc*  coating* 

(5)  Coatlnu*  evaluation  of  fire  raalatant  oubaarln*  hall  lnaulatlon 

(4)  Continue  evaluation  of  high  at  rang th  aluolataa  powder  alloy*  tor  aubwaralbl*  hull  atructuro* 

(7)  Dataralan  gaalgn  ang  notarial  regulreenata,  ang  procure  gulet  roller  haarlaga 
(!)  Coaplata  Initial  phaae  of  high  quality  canting*  by  praaaura  application 
(*)  Collate  broag  apoctrun  antl-foullng  coating  ovoluotlon 

(10)  tvaluato  no*  fir*  roolotaat  hygroulle  flulg* 

(II)  Conplato  ahtp  evaloatlo*  of  apon  hollar  uotorolgo  corrooloo  control  oootlng  ayaton 

(12)  Initiate  focuoog  effort  in  fiber  rolnforcog  coapoalta*  for  ahtp  nog  auhmarlno  otructaro* 

(11)  Initiate  gautlopoaat  of  outoaatog  ualglng  aathoga  ualng  both  robotic*  and  cooputor  fvogback  tochaology 

g.  (0)  Program  to  Conalottooi  Tht*  la  *  continuing  progron 
*.  (0)  Hllaatanoai  Not  applicable 
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ft  im  Hunt  bescriftivk  summ 


Program  Elemant:  WMjj  Tula:  Electronic  Device  Technology 

OoD  Hlaalon  Area :  jjt  -  Elactronlc  and  Physical  Sclancaa  ludgat  Activity:  1  -  Technology  Ease 

A.  (U)  n  jjM  Uiowat  (PROJECT  LUTIMC):  (Dollar*  In  Thousands) 


Total 


Project 

FT  1982 

FT  1983 

FT  1984 

FT  1985 

Additional 

Estimated 

No. 

Title 

Actual 

Estimate 

Estimate 

'  ltlmate 

to  Completion 

Cost 

TOTAL  PCI  PROGRAM  ELEMENT 

21,909 

25,872 

30,190 

. i , 359 

Continuing 

Continuing 

F42-380 

(Higher  Claeslflcatlon  Project) 

300 

400 

343 

345 

Continuing 

Continuing 

F62-581 

Microwave  and  Radio  frequency  Tachnology 

6,576 

S.8S0 

5,206 

4,889 

Continuing 

Continuing 

P62-5S2 

Analog  and  Digital  Integrated  Circuit  Tachnology 

6,256 

6,624 

10,758 

11,376 

Continuing 

Continuing 

P62-583 

Electro-Optical  Tachnology 

5,586 

5,409 

5,876 

6,115 

Continuing 

Continuing 

F62-584 

Millimeter  Wave  Tachnology 

3,575 

3,942 

3,064 

3,426 

Continuing 

Continuing 

P62-585 

Special  Avionic  Devices 

540 

550 

294 

337 

Continuing 

Continuing 

762-584 

Testing  Technology 

964 

780 

714 

764 

Continuing 

Continuing 

P6 2-587 

Electronic  Materials 

2,112 

2,317 

3,935 

4,107 

Conr lnuing 

Continuing 

Aa  thla  la  a  continuing  program,  tha  abova  funding  proflla  lncludaa  out-pear  eacalatlon  and  s  icompaasea  all  work  and  developaent 
phases  now  planned  or  anticipated  through  K  1985  only 

«.  <U)  MW  DESCRIPTION  OP  ELEMENT  AMD  H133IOH  HEED 

« 

Supprta  Radio  Praquancy  and  Microwave  Tachnologlea  that  address  the  power,  frequency,  and  bandwidth  raqulreaenta  of 
Coamunlcatlon,  Radar  and  Electronic  Uarfara  ayataua  at  fraquenclaa  below  26  glgaherta  (GHa).  < 

Addreaaaa  the  requirement  to  develop  Millimeter  Hava  Technology  (2b  CHa  to  1A0  GHi)  to  counter  the  known  threat  In  this 
frequency  range  and  to  provide  for  new  Communication,  Radar  and  Elactronlc  Warfare  capabilities  for  amaller  and  more  covert 

ayetema 

Addreaaaa  tha  Command  and  Control  need  for  lncreaeed  algnal  proceaslng  speeds  via  laprovamenta  In  electronic  and  optical 
processing  techniques 

Supports  materials  development  In  araas  where  advances  would  significantly  Improve  device  technology 

Supports  the  development  of  automatic  tasting  technology  for  Improved  readiness  of  shipboard  combat  and  communication  uyeteas 

c.  (U)  COMPARISON  WITH  PY  1983  DESCRIPTIVE  SlMfART  (Dollars  In  Thousands) 

*  The  major  changes  between  the  funding  profile  shown  In  the  FT  1983  Descriptive  Summary  and  that  shown  In  this  Dsscriptlve 
Summary  are  as  follows: 

(FT  1982)  -  F62-S81  -  1,030  transferred  from  F62-581  to  F62-5CA  to  accelerate  Millimeter  Wave  Technology  development.  Other 

changea  due  to  minor  program  adjustments 

(FT  1983)  -  952  transferred  from  F62-581  -  (Microwave  and  Radio  Frequency  Technology)  to  F62-584  (Millimeter  wave  Technology) 
(4472)  and  F62-586  (Tasting  Technology)  (4480) 

-  Other  changes  ara  due  to  budget  reductions 

(FT  1984)  -  F62-581  (Mlcrouave  and  Radio  Frequancy  Tachnology)  decreased  by  $442  In  order  to  provide  funde  for  Acceleration 
of  Mon-Volatlle  Croaa-Tle  Random  Access  Memory  Development  -ndar  F42-582 

-  F62-582  (Analog/Dlgltal  Intagrnted  Circuit  Technology)  lncreaeed  by  1,793  to  provide  funding  for  the  Crosa-Tte 
Rendon  Acceee  Memory,  a  higher  apeed  Microwave  Receiver  Subeyeten,  and  for  lncreaeed  Very  High  Speed  Integrated 
Circuit  eupport 
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-  F62-583  (Electro-Optical  Technology)  decreased  by  SU  because  of  directed  reprograamlng  to  higher  claatlf lcetlon 
subprojects  In  other  Elements 

-  F62-584  (Hllllaster  Usee  Technology)  decreased  by  881  because  of  transfer  of  tube  cathode  work  from  F62-SM  to 
F62-S81  (Microwave  and  Radio  Frequency  Technology) 

-  F62-585  (Special  Avionics  Device)  dacraaead  by  308  to  Increase  efforts  In  F62-S82 

-  F62-SB6  (Testing  Technology)  Increased  by  AOA  because  of  prograai  re-aaaeeaaent 

-  F62-S87  (Electronic  Materials)  Increased  by  852  to  support  Increased  effort  on  Indium  Phosphide  Device  Technology 
D.  (U)  FUHPIHC  AS  REFLECTED  XM  THE  FT  19C3  DESCRIPTIVE  gUttjABY 


Total 


Project 

FT  1981 

FT  1982 

FT  1983 

FT  1984 

Additional 

Estimated 

No. 

Title 

Actual 

Estlaate 

Estimate 

Estimate 

to  Coaplotlon 

Cost 

TOTAL  FOR  FROGRAM  ELEMENT 

24,010 

26,076 

27,134 

29,341 

Continuing 

Continuing 

F62-580 

(Higher  Classification  Project) 

U 

300 

400 

350 

Continuing 

Continuing 

F62-581 

Microwave  and  Radio  Frequency  Technology 

8,896 

7,642 

7,277 

5,648 

Continuing 

Continuing 

F62-S82 

Analog  and  Digital  Integrated  Circuit  Technology 

4,698 

6,295 

6,859 

8,965 

Continuing 

Continuing 

F62-583 

Electro-Optical  Technology 

6,525 

5,675 

5,811 

6,440 

Continuing 

Continuing 

F62-584 

Mllllweter  Have  Technology 

400 

2,545 

3,470 

3.945 

Continuing 

Continuing 

F6  2-585 

Special  Avionic  Devices 

82' 

550 

550 

600 

Continuing 

Continuing 

F62-588 

Testing  Technology 

779 

1,000 

300 

310 

Continuing 

Continuing 

F6 2-587 

Electronic  Materials 

1,887 

2,069 

2,467 

3,083 

Continuing 

Continuing 

E.  (U)  OTHER  FT  USA  APPROPRIATION  PUMPS:  Mona. 


F.  (U)  RELATED  ACTIVITIES 

Governmental ,  Industrial,  and  acadealc  efforts  arc  oordinated  by  the  Advisory  Croup  on  Electronic  Devices  (AGED)  to  the 
Office  of  the  Under  Secretary  of  Defanse  for  Research  and  Egnlneerlng  (OUSDR6E).  This  group  which  la  c<aaposed  of  leading 
neabers  of  the  governaant,  Industrial  and  eradaalc  cose  amities,  reviews  all  alactroolc  device  proposed  contracts  for 
,  technical  aerlt  and  Integration  Into  National  thrusts  in  electronic  developaent 

Tri-Service  Coaaltteas  on  Microwaves,  Microelectronics  sod  Elaetro-Optlca  aset  periodically  to  Integrate  service  contract 
activities  so  as  to  maximise  the  use  of  fiscal  resources.  Annual  Trl-Servlcs  Integration  Flans  are  developed  and  aade 
available  tgr  the  Advisory  Group  on  Electronic  Devices  (AGED)  end  the  Office  of  the  Under  Secretary  of  Defense  for  Research 
anJ  Engineering  (OUSDRAE) 

C.  (U)  WORK  PERFORMED  BY 

IM-HOUSE  “  Naval  Air  Developaent  Center,  Waralnster,  FA;  Naval  Avionics  Center,  Indianapolis,  IN;  Naval  Ocean  Systans  Center, 
8an  Diego,  CA;  Naval  Research  La bo  itory,  Washington,  DC;  Naval  Surface  Weapona  Center,  Dahlgren,  VA;  Naval  Weapons  Center, 
China  Lake,  CA. 

INDUSTRIAL  -  Cenersl  Electric,  Syracuse,  HI;  Hughes  Aircraft,  Torranca,  CA;  Litton,  San  Carlos,  CA;  Raytheon,  Ualthaa,  MA; 
RCA,  Caaden,  NJ;  Rockwall  International,  Anahela,  CA;  Texas  Instruments,  Dallas,  TX;  United  Technologies,  East  Hartford,  CT; 
Vartan  Associates.  Beverly,  MA  and  Falo  Alto,  CA;  and  others. 

ACADEMIC  -  Cornell,  Ithaca,  NT;  Georgia  Tech,  Atlanta,  GA;  University  of  California  at  San  Diego,  San  Diego,  CA;  North 
Carolina  State  University,  Raleigh,  NC;  University  of  Michigan,  Ann  Arbor,  MI 
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H.  (U)  PROJECTS  LESS  THAH  $10  HU.UOH  III  H  190* 


Title:  Electronic  Device  TwtooUg 


1.  (!.')  Ptolect  F62-581  Microwave  end  Radio  Frequency  Technology,  end  Project  F62-5B6,  Millimeter  Wave  Technolo 


These  projects  are  described  as  a  unit  because  the  technicel  Issues  are  differentiated  mainly  by  frequency 

'  Moet  of  the  Navy's  redar  coeaninlcations  and  electronic  warfare  systees  presently  operate  et  frequencies  helou  26  CM*. 
Significant  technology  leproveeents  ate  needed  and  can  be  achieved  froa  the  tubes  and  eolld  state  devices  being  developed 
for  these  syetens.  Raphaels  Is  on  higher  power  and  yreater  bandwidth  froa  croesed-fleld  aapllfler  (CFA)  and  travelling 
wave  cubes  and  on  eolld  state  silicon  and  gallium  arsenide  transrltter  and  receiver  elaaenta  for  greater  reliability  and 
llfetlae 

Hllllaeter  wave  technology  addresses  the  need  'o  develop  radar,  electronic  warfare  and  coaaunlcatlon  capabilities  at 
higher  frequencies  (26  CHs  to  160GHx)  In  order  to  reduce  electronic  countermeasure  (ECU)  susceptablllty  prevalent  In  the 
microwave  spectrum;  Increase  surveillance  and  tracking  effectiveness  via  greater  bandwidth;  and  reduce  aysten  site  for 
aircraft,  reaiotely  piloted  vehicles  and  alssile  seeker  application.  Needed  areas  of  davelopaent  are  high  power  large 
bandwidth  gyrotrona;  monolithic  galllua  arsenide  receivers;  high  burnout  diode  ataera;  protection  devices  such  as  field 
effect  tranelator  switches;  end  control  coaponents  such  as  power  combiners,  circulators  and  Isolators 

a.  (“)  FT  1982  Program: 

'  The  following  are  examples  of  the  accomplishments  that  supported  the  Element  and  Mission  need  In  FY  1982 

(1)  Completed  development  of  a  26-60  GHs  galllua  arsenide  field  effect  translator  amplifier  for  use  in  electronic  warfare 

systems. 

(2)  Developed  a  high  performance,  high  burnout  renlstam-  galllua  arsenide  mixer  diode  for  allllaetarwave  use 

(3)  Developed  an  indium  phosphide  device  that  developed  9.2  watte  of  peek  power  at  33  <*s  for  use  In  a  radar  transmitter. 

(6)  Completed  development  of  a  600  watt  silicon  bipolar  transistor  module  for  a  3  glgahertx  radar 

(5)  Demonstrated  200  amperes  per  square  centimeter  emission  density  froa  s  field  emission  array  of  5000  tips  spaced  10 

micrometers  apart.  This  emission  density  is  approximately  100  times  greater  than  that  of  the  thermionic  cathodes 

used  In  traveling  wave  tubes 

(6)  Produced  both  high  peak  and  vary  high  average  millimeter  wave  power  froa  a  helix  traveling  wave  tube  for  use  In  an 
active  missile  seeker  radar 

(7)  Transitioned  a  high  gain  crossed  field  aapllfler  to  a  manufacturing  methods  technology  program  In  order  to  prepare 
for  use  In  an  ASH  radar 

(8)  Developed  an  octave  bandwidth,  8-16  GHs,  high  power  (up  to  6  KU  average  power)  circulator  for  use  in  electronic 
werfare  transmitters 

b.  (U)  FT  1983  Program: 

(1)  Complete  the  development  of  e  3  CHx  high  gain,  high  peak  and  average  power  crossed  field  amplifier  for  use  in  ships 
multifunction  radar 

(2)  Complete  the  development  of  a  dual  mode  traveling  wave  tube  for  use  in  a  search  or  track  ships  point  defense  aysten 
radar 

(3)  Develop  a  monolithic  18-26  GHs  gallium  arsenide  distributed  amplifier  hsvlng  60  dB  gain  and  j  noise  figure  of  less 
than  10  dB  for  use  la  electronic  warfare  systems 

(6)  Complete  the  development  oi  s  prototype  high  peak  power  gyrotron  tube  at  35  GHs  for  use  In  a  (Ire  control  radar 
transmitter 

(S)  Start  development  of  a  bulk  silicon  window  waveguide  switch  with  26-60  CHt  bandwidth  and  capability  of  switching 
kilowatts  of  average  power 
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(6)  Initiate  aonollthlc  mixer  development  In  the  75-110  GHa  range  for  allllMter  were  receiver  use 

(7)  Coaplete  aaterlal  and  particle  site  optimisation  of  secondary  ealeeton  cathodes  In  order  to  Increase  cathode  life  of 
crossed  field  amplifiers  In  field  use 

(8)  Coaplete  fabrication  of  nloblua  nitride  davlcea  and  demonstrate  millimeter  mere  mixer  action 

c.  (U)  FT  1984  Planned  froirani 

(1)  Coaplete  the  development  of  a  20X  bandwidth  traveling  wave  tube  centered  at  90  GHa  that  uses  a  fabrication  and 

assembly  technology  expected  to  show  reduced  coat  when  compared  to  acre  conventional  methods 

(2)  Complete  the  development  of  80  watt  traveling  wave  tubes  for  use  In  the  communications  transmitter  of  shlp-lo- 

satelllte  links 

(3)  Start  aonollthlc  source  development  In  the  75-110  GHa  range  and  complete  the  Initial  feasibility  demonstration  of  a 
aonollthlc  receiver  technology  at  these  frequencies 

(4)  Continue  the  development  of  superconducting  devices  with  transition  temperatures  above  15oK 

(5)  Develop  millimeter  wave  Schottky  barrier  mixer  diodes  using  ref ractl'-i  metallisations  for  burnout  resistance 
capability 

(6)  Complete  the  development  of  2  watt  Impact  avalanche  transit  tine  diodes  and  2 -diode  module*  for  operation  in  a 

millimeter  wave  amplifier  for  possible  use  In  the  Navy  EHF  Satellite  program 

(7)  Complete  the  development  of  a  aonollthlc  broad  bend  (2-30  GHa)  distributed  solid  state  amplifier 

(8)  Utilise  high  power  waveguide  window  switch  to  make  a  26-40  GHa  phase  ahlftor  and  transfer  to  manufacturing  methods 
technology  program 

d.  (U)  Frogram  to  Comaletloni  This  la  a  continuing  program 

2.  (U)  Project  F62-583.  Electro-Optical  Technology 

This  project  Investigates  the  advantages  of  the  optical  spectrum  for  communications,  surveillance  end  guidance 
systems  and  the  integration  of  optical  and  electronic  devices  required  for  complete  systems «  Technology  developments 
are:  single  mode,  lorn  loss  optical  flbere,  and  1 - 55  micrometer  Infrared  sources  and  detectors  for  long  undersea  data 
links  and  high  data  rate  communication  links;  one  joule  per  pulse,  108-1010  pulse  lifetime  blue  green  lexers  for 
canamlcatlon  and  surface  and  space  aurvelllance;  and  staring  and  scanning  3-5  micrometer  and  8-12  micrometer  Infrared 
detector  arrays  for  detection,  tracking.  Identification  and  weapons  guidance 

a.  (II)  FT  1982  ProScan: 

(1)  Bathymetry  laser  subsystems  ware  tested  successfully  and  will  be  Integrated  Into  the  syntem 

(2)  Mercury  bromide  blue-green  laser  pules  shortening  succeeded  In  generating  9  nanosecond  pulses.  Microwave  excltstlon 
experiments  demonstrated  Inefficient  saltation  of  blue-green  radiation  from  mercury  bromide 

(3)  A  scanned  mercury  cadmium  telluride  charge  coupled  device  (CCD)  focal  plane  array  (FPA)  with  hlgh-deuslty  cell 
structure  was  demonstrated  and  a  64  x  32  CCD  array  for  demonstrating  Imagining  was  designed 

(4)  Architectural  design  of  a  staring  mercury  cadmium  telluride  hybrid  focal  plane  array  was  accomplished.  It  will 

permit  division  or  a  128  a  128  array  Into  four  64  x  64  deloctor  elements  for  high  speed  reedout  without  loss  of 
sensitivity  at  the  boundaries  between  the  auberraya 

(3)  Very  low  loss  (0.5  dg)  single  mode  access  couplers  were  produced  and  used  In  a  data  bus  demonstration  (15  terminals, 
500  H  blt/aec  data  rate).  Polarization-independent  2x2  switches  with  low  cross  talk  (-20  db)  vt  re  developed  for 
data  bus  application 

(6)  A  short  local  length  (1.2  cm)  geodesic  lens  was  leviloped  using  lithium  nlobate  and  efficient  coupling  (701)  from  a 
diode  laser  to  the  lens  was  demonstrated.  Application  Is  to  an  Acousto-Optlcsl  spectrum  analyser  tor  electronic 
warfare  Identification  and  direction  finding 
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(1)  Complete  the  development  of  an  acousto-optic  processor  for  dopplar  frequency  measurement  of  bt-phae  >  coded  signals 
without  th*  naad  for  diacrata  filter  banka 

(2)  Start  develop want  of  a  fiber  optic  cable  capable  of  withstanding  «  330oC  avionics  environment 

(3)  Start  the  development  of  a  monolithic  mercury  cadmium  tallurlde  61x32  scanning  focal  plant  array 

(1)  Complete  the  evaluation  of  focal  plana  arrays  for  a  two  color  (3-3  micrometer  and  8-12  micrometer)  hybrid  Infrared 

laager 

(3)  Deliver  a  61x61  hybrid  mercury  cadmium  tallurlde  staring  focal  plana  array  along  with  Dewar  assembly;  start  develop¬ 
ment  of  a  128x128  focal  plane  array 

(6)  Develop  a  1  Joule,  10  nanosecond  pulse,  single  shot  mercury  bromide  laser 

c.  (U)  Ft  1961  Planned  Program! 

(1)  Start  development  contract  (DAKFA/Navy)  on  a  1  Joule.  20  pulses  per  second  blue -green  laser 

(2)  Develop  and  deliver  a  ecanned  monolithic  61  x  37  mercury  cadmium  tallurlde  charge  coupled  device  focal  plane  array 
<3-3  micrometers)  complete  with  Dewar  assembly 

(3)  Complete  the  development  of  a  high  temperature  (3>0»C)  fiber  optic  cable  for  avionics  use 

(1)  Start  development  of  hetaro-Junctlon  f  'traced  detectors  In  the  2-3,5  micrometer  range  as  a  replacement  for  present 
detector  materials  and  devices 

(5)  Start  dovelopnent  of  stabilised  laser  tranaalttera  at  0,8  micrometers  for  use  In  fiber  optic  long  line  undersea 
ccamunlcatlona 

(6)  Continue  development  of  a  staring  128  x  128  mercury  cadmium  tallurlde  hybrid  focal  plane  array  (3-5  micrometers) 

(7)  Complete  the  development  of  a  fiber  optic  delay  line  (1  millisecond  delay  and  1,3  C.ls  bandwidth)  for  radar  moving 
target  acquisition 

(8)  Initiate  program  for  a  scanned  monolithic  mercury  cadmium  tallurlde  charge  coupled  device  focal  plane  array  (8-12 
micrometers) 

d«  (f)  Program  to  Completion:  This  Is  a  continuing  program 
3.  (U)  Project  r62-585.  Special  Avionic  Davlcee 

This  project  addresses  high  temperature  electronics  for  ln-altu  application  to  variable  cycle  aircraft  engines,  and 

energy  efficient,  smaller  volume  AC  to  DC  power  conversion  for  gensral  avionic  equipment 

a.  (U)  FT  1982  Program: 

(1)  Integrated  Injection  logic  (i2l)  ring  oscillator  and  flip  flop  digital  circuits  have  been  tested  up  to  275oC  In  order 
to  determine  speed-power  trade-off  and  leakage  current  effects  for  high  temperature  avionic  electronics 

(2)  A  newly  developed  refractory  metallisation  was  reliable  up  to  360o  under  test 

b,  (U)  FT  1983  Program! 

(1)  Develop  a  two-level  high  temperature  (350oC)  metallisation  system  for  use  In  the  high  temperature  avionic  devices 
technology  development 

(2)  Complete  the  development  and  testing  of  a  high  power  metal-oxide  semiconductor  field  effect  transistor  (HOSFET) 
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c.  (U)  FT  1>8A  Planned  Protree! 

(1)  Continue  analyele  and  experleentatlon  of  power  convert loo  concept! 

(2)  Develop  algorltlw  for  optimum  dealgn  of  power  aupplp  lnductore  and  tranaformera  for  nlnlmjn  alae  and  weight 

d.  (U)  Proeraa  to  Conolatlom  Thla  la  a  continuing  prograa 

4.  (U)  Project  F62-166,  Teatlng  Technology 

Thla  project  addreaaea  the  Davy 'a  need  to  laprova  the  proceaa  and  reduce  the  tlaa  required  for  evaluation  of  the 
readlneea  of  ahlpboard  ayataae *  At  the  preeent  tlaa  auch  readlneea  evaluation  la  too  manpower  lntenalve,  requlrea 
aonpowtr  at  too  high  an  educational  level*  and  would  not  be  effective  In  ehort-nottce  tactical  acenarloa.  A rate  of 
developaant  Include  dealgn  of  electronlca  for  teatablllty,  bullt-ln  teatlng  clrculta,  interfacing  DoD  tenting  aoftware 
with  coaaardal  electronic  equipment  and  developaant  of  a  teat  bad  for  evaluation  of  a  fault  aonltorlng  dlaplay  ayatea 

a.  (U)  FT  19*2  Prograa! 

(1)  Deaonatratad  the  feaalblllty  of  ualng  a  controller  to  configure  or  reconfigure  general  purpoae  coaaardal  teat 
equipment  to  allalnate  the  need  for  apeclallaed  teat  equipment 

(2)  Charccterlaed  and  deaonatratad  the  utility  of  a  flgure-of-aerlt  in  order  to  quantitatively  aaaaure  the  teatablllty  of 
digital  aodulae 

b.  (U)  FT  1983  Progrmi: 

(1)  Evaluate  advanced  algorlthaa  for  fault  location  In  alcroalectronlc  drculta 

(2)  Develop  the  aathodology  for  eetabllahlng  teatablllty  requlremeVite  in  allltary  apaclf lcatlona  and  for  trading  off 

teatablllty  dealgn  technlquae  , 

c.  (U)  FY  1W  Planned  Prograa ■ 

(1)  Dealgn.  fabricate,  and  teat  the  reconf lgurable  general  purpoae  teat  aqulpaant  needed  to  deaonatrate  Intermediate  and 
Organlaatlonal  Level  teat  capability 

(2)  Continue  evaluation  and  laproveaiat  of  algorlthaa  for  fault  location  and  deaonatrate  on  Navy  equipment 

d.  (U)  Prograa  to  Coapletloa»  Thla  la  a  continuing  prograa 

5.  (U)  Project  F62-IE7.  Electronic  Matarlala 

’  Thla  project  addreaaea  tin  developaant  of  aaterlala  that  have  potential  for  algnf leant  Impact  on  device  technology 

a.  («)  FT  1982  Prograa! 

(1)  Craw  large  (Vlach  diameter)  uniform  yttrium  aluminum  gar  oat  (YAC)  cryatala  by  the  Heat  Exchanger  Method  to  control 
thermal  gradlenta  during  growth;  the  cryatala  exhibit  negligible  light  acatterlng  and  therefore  greater  laaer  effi¬ 
ciency  and  lower  coet  per  rod  when  ueed  for  target  dealgnator  laeara 

(2)  In  altu  compounding  and  fabrication  of  lndlua  phoaphlde  waa  achieved  and  2  Inch  diameter  cryatala  grown  on  the  (100) 
plane  ualng  a  one  atap  fabrication  proceaa  that  la  faater,  laaa  complicated  and  cheaper  for  growing  allllaater  wave 
aubetrate  material 

(3)  Ion  Implanted  layera  In  galllua  araenide  have  been  activated  ualng  a  photo-anneal  proceaa  that  ainlnlxee  aurface 
damage;  thla  technique  will  provide  auperlor  proceeding  for  microwave  Integrated  drculta 
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(A)  Grew  tungsten  surfaces  by  chemical  vapor  deposition  having  differing  but  controlled  crystal  orientations;  the  result 
will  be  more  uniform  thermionic  cathode  surfaces  with  greater  emission  densities  than  are  presently  available  In 
microwave  and  allllaeter  wave  tubes 

b.  (»>  ft  1983  Protraa: 

(1)  Characterise  and  control  the  tutorial  variation!  In  tha  laad  sulfide  aalanlda  two  color  Infrared  detector  and  prepare 
for  tranaltion  to  manufacturing  aathoda  technology 

(2)  Develop  a  technique  to  aore  unlforaly  dope  yttrlua  alualnua  garnet  (YAG)  with  neodyalua  for  lota  coatly  later  rod 
production 

(1)  Develop  prototype  directional  hydrophone  eenaora  for  dlpplng-sonar  uae 

(*)  Daaonatrata  laaar  drilled  oriented  crystal  surfacaa  for  high  perforaence,  controlled  poroalty  dispensing,  theralonlc 
cathode  a  for  usa  In  travailing  wave  tubea  for  allllaeter  wave  radar  electronic  warfare  eyateas 

c.  (U)  ft  198*  Planned  Program! 

(1)  Crow  2-lnch  diaaeter  liquid  encapaulatad  Cxochralakl  cadalua  tallurlda  bulk  crystals  for  use  In  Infra-red  detector 
fabrication 

(2)  Develop  aagnatlc  praasura  and  strain  aansora 

(3)  Initiate  growth  of  3-lnch  diaaeter  crystals  of  aeal-lnsulating  indlua  phosphide  In  a  reproducible  and  unifora  aanner 
so  that  high  grade  electronic  subatrataa  can  bn  fabricated  for  allllaeter  wave  sources  and  detectors  and  1.8 
alcroaetar  electro-optic  lasers 

(1)  tranaltion  the  lead  sulfide  selenlde  2  color  InfrareJ  detector  to  aanufacturlng  aethode  technology 

(5)  Start  development  of  alllcon  carbide  devices  ulth  high  power,  high  teaperature  capabilities 

(6)  Evaluate  application  of  oxlda  Insulators  on  Indlua  phosphide  for  digital  circuits 

d.  (U)  Prograa  to  Coaplatlooi  This  la  a  continuing  prograa. 

I.  (U)  PROJECTS  0V8R  $10  HILUOW  IN  FY  198* 

(A)  (U)  Project  f 62-382.  Anal It  and  Digital  Intagtatad  Circuit  Technology: 

1.  (U)  DESCEIPTIOH  (Requirement  and  Project)! 

Eaal  tins  algnal  processing  la  required  In  aoat  ntlltary  weapons  end  related  electronic  aysteas  In  order  to 
completely  utilise  the  information  potential  of  the  incoming  electromagnetic  spectrum  of  signals.  At  prevent,  much 
useful  Information  la  discarded  at  tha  Input  of  electronic  aysteas  because  of  lack  of  .adequate  algnal  processing 
spend  and  capacity 

'  This  project  aocoapaaaaa  technology  directed  et  Increasing  the  speed  at  which  signals  derived  frta  radar, 
coaaunlcatlo is  and  electronic  warfare  aysteae  can  be  received,  stored,  and  analysed,  and  et  Increasing  the 
reliability  of  these  processes.  Areas  of  developaent  Include  electromagnetic  to  digital  signal  converters, 
techniques  for  Integrated  circuit  densities  significantly  greater  then  those  to  be  achieved  by  the  Very  High  Speed 
Integrated  Circuit  (VHSIC)  Prograa,  fault  tolerant  circuit  deelgne  to  aaxlaise  reliability  and  alntalse  maintenance 
of  aysteas,  and  Integrated  circuits  froa  new  materials  such  a a  Indlua  phosphide  to  Improve  Intrinsic  device  speed 
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2.  (U)  PEOCEAM  ACCOMPLISHMENTS  AMD  FUTUEE  EFPOETSt 

e.  (U)  PY  1982  Prograa: 

(1)  Developed  en  electro-optlcel  slgnel  proceieor  end  daaonatrated  the  ability  to  perl ore  128-polnt  dlecrete  Fourier 
transforas  on  e  reel  tine  slgnel  at  e  5  HHi  rate.  This  translates  to  a  processing  rate  of  greater  then  e 
billion  multiplications  per  second 

(2)  Designed  and  fabricated  e  signal  processor  using  charge  coupled  device  technology,  A  transfer  efficiency  of 
greeter  than  fMt  was  obtained  with  a  transfer  rate  of  SO  HRs  analog  to  digital  conversion  of  greater  than  100 
HHs  signals  should  now  be  possible 

(3)  Developed  end  tasted  an  lnteneedlate  length  array  (>100  alenenta)  for  use  In  the  develop  went  of  the  detector- 
preprocessor  for  the  Integrated  optic  apactmn  analyser  to  be  used  for  electronic  warfare  Identification  end 
direction  finding  signal  analysis 

(A)  An  8x8  systolic  array  test  bed  was  developed  and  fabricated  to  Investigate  parallel  processing.  Software 
develop  (sent  has  proceeded  to  where  a  staple  natrlx  nstrlx  nultlpllcatlon  can  be  deaontratsd 

($)  Danonetrated  high  teaperature  operation  (38S»c)  of  a  galllua  alualnua  arsenlde/gal llun  arsenide  bipolar 
transistor  as  part  of  the  high  teaperature  avionics  device  technology  develop  neat 

(6)  An  Integrated  circuit  which  contains  all  of  the  circuit  functions  (except  filters)  needed  for  the  Global 
Positioning  Satellite  (GPS)  receiver  has  been  fabricated  and  tested 

(7)  A  frequency  synthesiser  coapatlbla  with  the  Joint  Tactical  Inforaetloa  Distribution  Systea  (JTID6)  was  delivered 
to  a  Navy  laboratory  for  Initial  teat 

(8)  A  prototype  A  x  84  bit  croaa-tie  randon  access  aaaory  has  daaoast rated  a  20  nanosecond  access  tlae  and 
daaoustreted  non-volatlllty  with  teaperature  and  radiation  touting 

(9)  The  cryocoolar  oo-s-ehlp  concept  has  deaonstrated  0.3  watt  of  cooling  capacity  at  SOog  using  a  single  stage  open 
cycle  Joule-Thooeon  nachlne.  The  objective  Is  to  provide  a  cooling  englno  for  operation  of  superconducting 
electronic  devices 

(10)  Deaonstrated  the  potential  of  nested  ion  boon  lithography  (NIIL)  for  use  in  high  throughput  circuit  production 
(1.5  sac/ca2)  of  olcroelectronlc  circuits 

(11)  Two  candidate  architectures  for  a  fault  tolorant  coaputer  were  Identifier  and  coepared  In  preparation  for  a 
choice  of  standard  architecture  for  use  on  the  design  of  the  fault  tolerant  couputer 

b.  Ft  1983  Proeren: 

(1)  Couplete  the  evaluation,  at  a  Navy  laboratory,  of  the  frequency  synthesiser  for  possible  use  in  Tactical 
Inforaatloa  Distribution  Systea  (JT1DS).  In  addition,  the  use  of  the  synthesiser  In  an  advanced  radar  will  be 

assessed 

(2)  Start  construction  of  a  nultl-stage  20oK  closed  cycle  Joule  Thoason  cryocoolar  systea.  The  closed  cycle  feature 
will  peralt  cryogenic  refrigeration  without  the  need  of  constant  recharging 

(3)  Danone  t  rate  that  the  focussed  Ion  bean  and  nested  Ion  bean  concept  have  applicability  for  the  develop  went  of  0.3 
nlcroaeter  and  snaller  design  rules  for  sanlconduetor  device  processing.  Coapatlbla  design  rules  for  s  0.1 
alcroneter  processing  technology  will  be  explored 

(A)  Couplets  the  Initial  design  of  a  high  speed  ladlua  phosphide  analog  to  digital  converter  for  high  speed  signal 
processing.  The  device,  when  fabricated,  will  be  evaluated  for  possible  use  so  an  Interface  with  Very  High  Speed 
IntegratM  Circuit  (VI8IC)  signal  processing  devices 

(5)  Design  and  fabricate  an  taprovad  lnteraadlate  length  (>100  eleaent j)  linear  detector-preprocessor  for  the 
Integrated  optics  spectrua  analyser 

(6)  Deaonstrate  nstrlx  nultlpllcatlon  and  decoaposltlon  on  the  systolic  array  processor  and  also  deaonstrate  advanced 
beaaforalng  algorithm  perforuance.  Parallel  processing  Is  being  developed  In  order  to  acet  real  tine  processing 
requlreaente 
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(7)  Start  tha  developaent  of  a  128  a  4  bit,  1  nanosecond  access  tine  gallium  arsenide  cache  etaoty  In  order  to 
demonstrate  lta  high  spaed,  low  power,  radiation  hard  performance 

(8)  Tha  standard  architactura  for  the  fault  tolerant  eoaputer  will  ba  aalactad  and  the  advanced  developaent  package 
prepared 

(9)  Design  a  high  speed  charge  coupled  davtca  (CCD)  aaapler  and  auaaer  (detector  Integrator)  and  daaonatrata  a  auaaer 
nodule 

(10)  Daaonatrata  the  performance  of  a  I.S  glgaherta,  4-blt  optical  analog  to  digital  converter 

c.  (u)  n  1984  Manned  froifaa 

(1)  Coaplete  the  very  high  spaed  Integrated  circuit  (WSIC)  brass  board  chip  set  daaonatratlon  of  advanced  signal 
processing  for  tha  F-18  radar  and  an  antl-Jaa  communications  link 

(2)  Develop  and  daaonatrata  the  first  high  spaed  lndtua  phosphide  analog  to  digital  converter 

(3)  Deliver  and  daaonatrata  novel  perforaance  of  a  128  a  4  bit  dual-port  gallula  arsenide  aeaory  and  contract  for  a 
lk  a  4  bit  1  nanosecond  dual-port  aeaory 

(4)  Design  and  start  developaent  of  a  long  length  (>300  elsaents)  linear  datector-preproceeaor  array  to  Interface 
betwepn  the  acouato-optlcal  electronic  warfare  Input  signals  and  a  Very  High  Speed  Integrated  Circuit  (VHS1C) 
signal  processor  and  coaplete  the  Interaedlate  length  (>100  aleaents)  detector  preprocessor 

(3)  The  advanced  developaent  aodel  of  a  fault  tolerant  eoaputer  will  he  developed  and  tasted 

(6)  Determine  the  optlaun  fabrication  techniques  and  aatarlals  for  the  ctoee-tle  random  access  aeaory  and  daaonatrata 
a  100  x  44  bit  array  coaplete  with  on-chlp  electronics  at  1  glgaherta  clock  rate 

(7)  Evaluate  the  20ok  cryocooler  and  start  construction  of  a  4ok  aultl-atage  closed  cycle  Joule-Thoaeon  machine 

(8)  Coaplete  the  asaasuaant  of  magnetic  signature  of  the  small  cryocooler 

(9)  Start  developaent  of  a  20  aegaherts  14  bit  analog  to  digital  converter 

(10)  Start  developaent  of  a  brass-board  electronic  warfare  monolithic  eansor-procaaaor  subsystem  assembly.  Define  the 
•r*t«a  requirements  and  Interfaces;  design  and  develop  devices  and  circuits 

(11)  Integrate  tha  frequency  synthesiser  into  an  advanced  ahlp  frequency  agile  radar  design 

(12)  The  Increase  In  funding  from  FT  1983  to  1984  la  due  to  the  expended  prograa  In  braesboerd  demonstration  of  Very 
High  Speed  Integrated  Circuit  program  and  two  new  starts  In  aonollthlc  sensors  and  processors  and  In  the  Cross- 
Tie  Random  Access  Memory  developments. 


d.  (U)  Program  to  Completion;  This  la  a  continuing  prograa. 

e.  (U)  Milestones!  Not  applicable 
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Program  lltanti  UTiM 

OoD  Nlaalon  Am:  Mi  -  ImImmwmI  »«4  Ufa  fYlancar 


Title)  Ntiwail  and  Ttalalna  Technology 
budget  Activity)  I  -  Tochnoloev  h«i 


*•  01)  rr  1984  RESOURCES  (PROJECT  UWMQi  (Pol, ’.am  la  Thouaanda) 


Project 

FT  1982 

FT  1983 

FT  1984 

FT  1983 

Additional 

Total 

Eattaated 

Mo. 

Title 

Actual 

Eatlmata 

Eatlmata 

Eatlmata 

to  Completion 

Coat 

TOTAL  FOR  PROGRAM  SLMMT 

*T6*A 

T.WJ 

T.7U 

Mil 

Continuing 

Continuing 

F63-521 

Manpower  ard  Peraonnel  Technology 

4,497 

4,939 

3,292 

3,779 

Continuing 

Continuing 

F63-322 

Computer-Aided  Education  and 

Claaerooa  Training 

1,387 

1,884 

2,044 

2,147 

Continuing 

Continuing 

F63-328 

and  Enhancement 

390 

244 

Continuing 

Continuing 

Aa  thla  la  a  continuing  program,  the  ibon  funding  profile  lnclud ••  out -year  aacalatlon  and  ancompaaaaa  all  Mark  and  development 
phaaee  now  ylannad  or  anticipated  through  FT  1983  only 

>.  (U)  ggitr  macgimow  of  mjenewt  amp  Mission  imp 


Thla  program  develop'  technology  la  tha  vreaa  of  manpower,  personnel,  training  and  aducatlon.  Hand  for  tha  affort  ataaa  from 
tha  following  key  laauaat 

*  Coat  of  military  manpower  ancaeda  SOX  of  tha  dateaae  hud cat 

*  Trained  peraoonal  are  required  to  oparato  lncraaalngly  coaplaa  float  equipment 

*  More  efficient  and  affactlaa  wthwti  are  needed  lor  tha  recruiting,  aanagemant  and  retention  of  peraonnel. 

*  Strang  e^haala  aunt  ha  placed  on  tha  development  of  computer-aided  and  computer-managed  training,  now  peraonnel  training 
technique a,  and  Improved  methodology  for  evaluating  training  effectlvaneaa  through  maaaurcmant  of  Individual,  team,  and  unit 
performance. 

c.  (U)  COMPAEISOR  HIT!  FT  19S1  PjgCEIFTm  WjMT  (Dollare  In  Thouaaada) 

*  Tha  changaa  between  tha  funding  profile  ahown  la  tha  FT  191)  Daacrlptlva  Summary  and  that  a hewn  in  thla  Deacrlptlve  Summary 
•re  aa  follcmat  for  tha  element  a  mat  Inc retea  of  1,707  la  FT  1982;  a  dacraaaa  of  All  la  FT  19SS;  and  an  lacraaae  of  10  In 
FT  1904.  The  Incrmaaa  In  FT  1902  raflacta  a  reprograamlng  of  Saploratory  Development  reeourcea  to  Project  FH-MI  to  aupport 
the  Initiation  of  aa  effort  to  damonatrata  on  tha  OSS  CA1L  FIN90M  (CTM  70)  advanced  aao-machlna  Interface  technlquea  to 
aupport  tha  ahlp'e  aanagemant,  operation,  training  and  maintenance  needs.  Additionally,  the  changoa  In  Project  113-52 1 
reflect  tha  combining  of  F43-S00  with  F43-S21  In  order  to  provide  for  better  aanagemant  of  the  related  technical  of forte  In 
manpower  and  peraonnel  technology.  la  FT  198),  tha  Program  (lament  total  dacraaaa  of  A1A,  tha  Project  F4S-S00/S2I  dacraaaa 
of  254,  and  thp  Project  F43-S22  dacraaaa  of  140  reeult  from  directed  Congreeeional  reduction  In  tha  Program  3 lament.  FT  1984 
funding  raflacta  tha  addition  of  a  new  project,  F43-S28,  Personnel  Performance  Aaaeaamenc  ard  Enhancement.  Tha  raaalalng 
decree  one  (148  In  F43-SOO/321  for  19S4;  190  in  F43-S22  for  FT  19S2;  and  212  In  F43-522  for  FT  1984)  roault  from  adjuatmanta 
character* atlc  of  reeearch  and  exploratory  development. 
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62761M 


Titles 


jwwjugl  end  Training  Technology 


Proitit  (lninti 

o.  (u>  puhdiho  as  mplected  m  the  tt  iw  descriptive  summary 


Project 

n  mi 

PT  19S2 

PT  mi 

PT  1964 

Additional 

Total 

Eatlmatad 

No. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Completion 

Coat 

TOTIU  TOR  PROGRAM  CLRNELT 

i.'TW 

g.!T7~ 

7,«r~ 

‘  7,7  jg  1 

Continuing 

Continuing 

P61-500 

USMC  Parsonnal  Resources  Management 

1,1)2 

1,152 

1,352 

1,400 

Continuing 

Continuing 

P63-S21 

Manpower  and  Parsonnal  Technology 

2,917 

1.24E 

1.R61 

4,060 

Continuing 

Continuing 

P63-522 

Computer-Aided  Education  and  Classroom  Training 

1,4(5 

1,777 

2.0A6 

2,276 

Continuing 

Continuing 

E.  (U)  OTHER  Pt  19EA  APPROPRIATIONS  HMDS:  None. 


P.  (u>  MUTED  ACTIVITIES 

*  Related  research,  advanced  development  and  anElaaerlng  development  pro|ram  alementa  elthln  the  Navy  and  Narine  Corps  are  the 
following  (lettere  elthln  perentheeee  Indicate  relevance  to  Nanpoeer  and  Personnel  or  Co  neuter  Elded  Education  and  Claasroon 
Training))  U11M,  Defanae  Reaearch  Sciences  (N,E)i  61707R,  Nanpoeer  Control  Syatna  Development  (N>)  43 7 ION,  Education  and 
Trelnlnl  (R)j  63727M,  Navy  Technical  Information  Presentation  System  (E);  (37)11,  Narine  Corps  Advanced  Nan;-over/Tralnlng 
Systems  (N,S)i  and  64709N,  Joint  Nanpowar/Pereonncl  Prototypal  (N).  Related  Amy  aod  Air  Pores  anploratory  devalopnant 
profram  alamonta  arai  62722A,  Nanpoeor,  Parsonnal  and  Training  (N,L);  62205P,  Training  and  Simulation  Technology  (g);  end 
62703P,  Personnel  Utilisation  Technology  (N). 

*  To  ensure  coordination  among  thasa  program  alaments  aod  to  pravant  unnacassary  duplication  of  afforta,  a  vartaty  of  foraal 
and  Informal  naana  ata  usad  to  promota  communication  at  both  eorhlng  and  management  lavala.  Information  la  rsgularly 
exchanged  with  the  other  services,  noa-QoD  aganclas,  private  Industry  si,d  lerlwre.tlee  by  such  weens  aa  trlaervlea  Technical 
Advlaury  Groups,  special  planning  weatlnga,  worfcahopa,  conferences  and  aympoala,  and  wide  dleeewlnatlon  of  technical  reports. 

C,  (U)  WORK  pCTIQMPiP  ET 

*  1R-H0UEE  -  Navy  Personnel  Research  and  Devalopnant  Cantor,  Santiago,  CA 

*  INDUSTRIAL  -  Institute  for  RaaearcL  Studios,  Athena,  OR)  Hunan  Rasoutces  Reevarch  Organisation,  Alexandria,  VA)  Systawa 
Exploration  Inc.,  San  Dingo,  CA)  Digital  Equipment  Corp.,  San  Dingo,  CA;  Development  Research  Assn.,  Easton,  VA;  Parsonnal 
Decision  Research  Inatltuta,  Nlonaapolla,  HN 

*  ACADEMIC  -  University  of  California,  los  Angelas,  CA;  Duke  University,  Durban,  NC;  University  of  Illinois,  Chaapalgn,  IL; 
University  of  Nlchlgen,  Ann  Arbor,  Nl;  Ohio  State  University,  Colunbua,  OH;  Penn  Statn  University,  University  Perk,  PA;  Naval 
Academy,  Annapolis,  NO;  University  of  Washington,  Saattla,  WA;  University  of  Hlnnasora,  Nlonaapolla,  NN 

R.  (U)  PROJECTS  LESS  TRAN  $10  H1LL10W  IN  PT  1SEA 

1.  (U)  Project  70-521 ,  Nanpoeer  and  Paraeanal  Tachnolcgy.  This  project  supports! 

*  Development  of  affective  methods  for  the  recruit  me  at ,  management  and  motivation  of  personnel 

*  Development  of  procedures  to  reduce  attrition  and  Increase  ratentloa  of  parsonnal 

*  Development  of  procedures  and  criteria  for  more  affective  utilisation  ot  personnel 

*  Devalopnant  of  Improved  techniques  to  predict  performance  of  Navy  personnel 

s.  (U)  PT  im  Program) 

(l)  Developed  data  on  surface  warfare  officers  relating  te  optlnal  length,  specialisation  and  rotation,  and  Identified 
career  patterns  that  will  appeal  to  high  quality  surface  warfare  of  fleet*  elth  strong  retention  potential 
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Program  Blennnti  HHM 


Tit  l«i  fjtiwntl  and  Training  hclgriog 


.(2)  OttaralMl  that  prospects  fot  liuril  entry  Into  tha  Itq  by  ikllM  people  froa  tha  labor  market  had  law  payoff 

(1)  Inltlatad  davalopaant  of  tachnlguas  for  ldsntlfylng  prior-service  personnel  with  a  high  propenalty  to  anllat 

(4)  Coapleted  davalopaant  of  a  computer  aodal  which  dataralnaa  levela  of  recruitment  nacaaaary  to  aatltfy  oparatlonal 
billets,  training  hlllata,  and  aanpowar  overhead 

(5)  Continued  tracking  a  aalactad  group  of  Marlnaa  to  dataralna  raaaona  Influencing  thalr  dadalon  to  atay  In  or  leave 
tha  service 

(4)  Coaplatad  opacification  of  aanagaaant  aathoda  to  ha  uaod  to  reduce  attrition  and  da ve loped  final  plana  for  Mating  of 
thane  aathoda 

(7)  Initiated  daaonatratlon  of  advanced  aan-aachlna  interface  technlguaa  on  tha  US8  CAUL  VINSON  (CVN-70)  to  aupport 
autoaeted  management,  technical  training  and  aalntananca  In  a  chipboard  oparatlonal  environment, 

b.  (11)  H  1M1  Proaraai 

(1)  Coaplato  taatlag  of  Narlaa  racrulta  to  validate  the  predictive  utility  of  coaputorlaad  adaptive  teata  for  tha 
aalactlon  and  claaalflcatlon  of  peraoonal 

(2)  Initiate  daalgn  of  an  oaparlaontal  artificial  Intel llgonca  aathodology  for  aptitude  neeeuranent  • 

(1)  Coaplata  toot  and  evaluation  of  prototype  training  ayatan  tor  Marina  landing  forca  eloaa  air  aupport  In  urban  areaa 
(4)  Initiate  devalopuont  of  procedoroa  to  valldata  training  rogulreaant  acaloa  to  dataralna  tha  ettent  to  which  a 
training  objective  la  repaired  for  aucceaatul  tank  perforeance 
O)  Coaplata  the  Identification  of  partloaat  charactorlatlca  of  foraar  naval  personnel  who  are  Boat  llkaly  to  enllat 
(4)  Initiate  the  ayataaatlc  eollactloa  of  attttudaa  of  Harlnoa  towarda  tha  Marina  Corpe  and  lta  pollclee  ualng  tha 
prototype  officer  and  aollatad  aaparatlon  guaatlonnalrea 
(7)  Coaplata  evaluation  of  tha  Special  Aaalgnaant  lottery  for  selecting  good  recruiters  of  otflcara 

c.  (U)  ft  1M4  Plaaaad  Program 

(1)  Coaplata  final  strocture  of  tha  onllatad  Individual  rotoatloa  aodal  locorp  rating  dataralnante  of  enlisted  retention 
to  provide  aatlaataa  of  re-ooliataent  rataa 

(2)  Coaplata  tha  dataralaatloa  of  tha  affects  of  performance  standards  and  incantlva  sharing  rataa  on  goal  sotting  and 
productivity  within  an  organisation 

(3)  Initiate  davelopaeat  of  laproved  technlguae  for  eetlaatlng  aanpowar  costs  early  In  tha  weapons  system  development 
cycle 

(4)  Coaplata  tha  davalopaont  of  ae  enperlaental  aathodology  based  on  artificial  lntalllganca  for  solacting  paraonnal  to 
high  technology  ratings  share  currant  aptitude  measures  are  Insufficient 

(3)  Coaplata  the  davalopaant  and  validation  of  aoaauroa  that  will  pradlct  actual  Job  performance  Instead  of  school 
performance 

(4)  Coaplato  evaluation  of  pilot  progrsaa  to  redact  the  artrltloa  of  tease  Marlnaa 

(7)  Coaplato  four  year  tracking  of  a  aalactad  group  of  Marlnaa  to  datoralas  reasons  Influencing  thalr  decision  to  atay  In 
or  leave  tha  service 

d.  (U)  Program  to  Cooplstlout  This  la  a  continuing  prograa 

2.  (0)  Prelect  T43-322.  Computer-aided  Education  and  Classroom  Training.  This  project  supports i 

*  Development  of  computer-aided  and  coaputar-aanaged  training 

*  Davalopaant  of  tlanly  and  efficient  oo-slta  training  taehnlguas 

*  Davalopaant  of  aathodology  fur  evaluating  training  af  fectlvanaas  through  aaasuraaant  of  Individual,  teas,  and  unit 
performance 

*  Davalopaant  of  laproved  aathoda  for  training  lower  aptitude  personnel  and  personnel  with  language  and  mathematics  skill 
deficiencies 


Frogran  Sleaentt  62763H 


Tltlei  jwtMMl  and  Training  Technology 


a.  (U)  Ft  |W2  Frogran; 

(I)  Coaplatad  JmUfattt  and  a  aluatlon  of  a  prograa  for  taatlnq  and  inetruction  In  eat  heeat  leal  akllle  within  tha 
alectronlca  training  pipeline  which  raaultad  in  aoro  officiant  training  and  in  faatar  aaaraga  couraa  coaptation  tlaa 

(1)  Devi loped  an  AM  Fretralnlng  Culda  identifying  apacific  ebjactlaaa  of  tha  training  prograa,  acorlng  procoduraa  and 
parforaanca  atandarda  which  ahlphoard  ASH  taaaa  can  uaa  to  laproaa  thalr  parforaanca  on  tha  IAA2  Tralnar  at  ASH 
Training  Comoro 

(1)  Cnaplatad  dovalopaent  of  adanncad  tactical  hnowladga  training  aathoda  fot  tha  Tactical  Action  Officer  couraa 

(A)  Developed  conceptual  ftanaworh  for  rotating  paraonnal  and  training  factora  to  float  raadlnaaa 

(5)  Initiated  awaluatlon  of  a  alcrocoaputar  prototype  ayataa  uatng  tnteractieo  graphlca  for  teaching  tha  ahilla  needed  to 
aolwe  ahlp  aaaeueerlag  board  probleaa 

b.  (0)  FT  1W3  Fruaraai 

(1)  Doteralne  taaa  training  arrora  in  ASH  ahlpboard  training  by  ualng  objective  aaaaurea 

(2)  Coaplate  initial  behavioral  nodal  which  ralataa  paraonnal  parforaanca  to  ayataa  operational  raadlnaaa 

(1)  Initiate  aaaaaaaent  of  the  Sngllah  language  dlfflcultlea  aaong  bilingual  paraonnal  and  develop  procoduraa  to  overcone 
thaae  <101101000100 

(A)  Coaplate  awaluatlon  of  a  alcrocoaputar  eaploylng  interactive  graphlca  for  teaching  tha  akllle  required  for  aolving 
ahlp  anneuverlng  board  probleaa 

(3)  Initial  a  davolopaaot  of  optlaal  tooting  atratogloa  for  uaa  in  an  operational  coaputar-baeod  training  ayataa 

(A)  Continue  davalopaaat  of  procoduraa  to  doalgn  training  and  to  atructure  Job  condltlona  to  alnlalte  parforaanca 
deterioration  due  to  forgetting 

e.  <«)  FT  IMA  Flannad  Froaraai 

(1)  Initiate  efforta  to  couple  aalntaaaaca  training  alaulatora  with  coaputor  coachaa  that  uaa  artificial  Intelligence 
techalquaa  for  teaching  troubloahootlng  akllle  in  order  to  reduce  training  tlaa  and  inatructor  raaourcaa 

(2)  Initiate  tha  Identification  of  training  aagaanta  that  cnuld  be  laproved  through  coaputar  baaed  technlquea 

(3)  Coaplate  initial  teetlng  of  aatheaiit leal  nodal  which  ralataa  paraonnal  parforaanca  factora  to  ayataa  operational 
reedlaeoe 

(A).  Initiate  davolopapnt  of  a  generic  ajdel  which  dofloea  tha  underlying  aantal  procaaaaa  and  akllla  that  enhance  problen 

aolving 

(3)  Develop  aathoda  for  detailed  tracking  of  atudent  prograaa  through  ealectad  prograna  in  electronic  troubla-a hooting 

d.  (U)  Froaraa  to  Connlatloni  Thia  la  a  continuing  prograa 
3.  (U)  Froject  FS3-32S.  Feraonaal  Farforeaace  Aaaaaaannt  and  In  hence  want ■  (Maw  etart) 

*  Thia  la  a  new  project  planned  for  Initiation  in  FT  IMA.  Tha  project  will  deteralna  tha  faaalblllty  of  ualng  aaaauraa  of 

electrical  activity  in  tha  brain  to  eieeaa  tha  coaplex  aantal  ekllla  required  of  avlatore  and  aonar  operatora 

a.  (U)  FT  I  Ml  Frogran 

Rot  applicable 

b.  (U)  FT  1M3  Frograa 


*l«  .  ^  -H<’' 


Not  applicable 


Fropraa  Ileaont:  HHM  Tltlot  twigMl  an*  Training  Titlaolap 

c.  (0)  n  IW  Fla— a*  Frontaa 

(I)  Initiate  batoralnatlvo  of  ualni  aaaauraa  of  alaetrleal  activity  la  thi  brain  fot  14iatl tying  poroonnol  with  tba 
•yaclal  akint/capabllltlaa  ratultal  for  aurcoaafal  coaplatlon  of  tralalag  If  ooloctob  for  aviator  an4/or  aoaar 
operator  but la* 

4.  (0)  Froaraa  to  Coaplatloai  Tbl*  la  a  conii.iulnt  propraa 


1.  (0)  FtOJBCTt  <WP  IIP  WjUg  111  FT  IW4 
Not  applleablo 
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FY  1984  RDT6E  DESCRIPTIVE  SUW1ARY 

Prograa  Element:  6276*11  Titla:  Chemical,  Biological  and  Radiological  Defew  Technology 

DoD  Niaalon  Area:  522  -  Environmental  and  Life  Sclancat  Budget  Activity:  1  -  Technology  Baaa 


A.  (U)  FY  198*  RESOURCES  (PROJECT  LISTXHC) I  (Dollars  In  Thoueanda) 


Project  FT  1982 

No.  Title  Actual 

foTHT  FOR  PROGRAM  ELEMENT  l  ,111 

F6A-561  Chealcal/Blologlcal  Defence  Technology  901 

P6A-562  Radiological  Defenae  Technology  873 


Total 


FT  1983 

FT  198* 

FY  1985 

Additional 

Betlnated 

Ratlnate 

Eetlaate 

Eetlaate 

to  Coaplntion 

Coat 

T7S5 

4 .151  ' 

57575 

Continuing 

Continuing 

873 

3,317 

*,36* 

Continuing 

Continuing 

916 

807 

91* 

Continuing 

Continuing 

Aa  thla  la  a  continuing  prograa,  the  above  funding  profile  lncludee  out-year  eacalatlon  and  ancoapaeaee  all  work  and  develops  ut 
phaaec  now  planned  or  anticipated  through  FT  1985  only. 

B.  (0)  BRIEF  DESCRIPTION  OF  ELEMENT  AIM  MISSION  HIED 

*  Thla  prograa  eleaant  funda  the  Navy'a  portion  of  a  coordinated  Aray/Navy/Alr  Force  prograa  In  chemical,  biological  and 
nuclear  radiation  defenae  technology  research 

*  Addreeeea  Navy  chealcal  and  biological  pareonnnl  protective  equipment  (individual  and  collective),  detection  and  warning 
nqulpaent,  decontaalnation  equipment,  and  dlagnoale  of  biological  agnnt  cauaed  dlaeaae 

*  Developa  radiation  aonltorlng  lnatruaantatlon,  and  develope  mielear  hardening  technology  through  deteralnlng  effecta  of 
blaat,  pulaad  alactroaagnetlc,  and  nuclear  radiation  on  electronic  and  electrical  equlpaent 

C.  (U)  COMPARISON  WITH  FT  1963  DESCRIPTIVE  SWMARY  (Dollara  In  Thouaand) 

*  The  changae  between  the  funding  profile  ahown  In  the  FY  1983  Deecrlptlve  Summary  and  that  ahown  In  thla  Deecrlptlve  Sueeary 
are  an  Increase  of  22  In  FY  1982,  and  an  lncreaae  of  1,579  In  FY  198*,  end  are  the  reeult  of  pay  lncreaeaa,  coat  refinement 
and  expanalon  of  the  Navy'a  efforta  during  the  FT  198*  budget  development 


D.  (U)  FUNDING  AS  REFLECTED  IN  THE  FT  1983  DESCRIPTIVE  81BF1ART 


Project 

FT  1981 

FT  1982 

rt  l*Js 

FT  198* 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Eetleete 

Eat lad to 

Eetlaate 

to  Completion 

Coat 

TOTH;  FOR  PROGRAM  ELEMENT 

— TW 

-\,nr- 

1,7» 

7,5*5 

Continuing 

Continuing 

F6A-561 

Chealcal/Blologlcal  Defense  Technology 

730 

863 

873 

1,310 

Continuing 

Continuing 

F6A-562 

Radiological  Defense  Technology 

— 

891 

916 

1,235 

Continuing 

Continuing 

E.  (U)  OTHER  FT  198*  APPROPRIATIONS  FUNDS  I  None. 


F.  (U)  RELATED  ACTIVITIES 


*  Coordination  with  Theater  Nuclear  Weapon*  Prograa  Office  and  Office  of  Naval  Reeearch  lnauree  Integration  of  Navy  Exploratory 
Davelopaant  prograa  with  Reeearch  and  Advanced  Engineering  Development  prograne 

*  Coordination  nth  the  U.S.  Any  and  the  U.S.  Air  Force,  NATO  quadrlpartlce  natlone,  the  Aaerlcan  Defenae  Preparedneea 
Aaeoclatton,  and  the  civilian  lnduetry 


(e?_f* 
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Progiu  Element:  6276AH 


Title:  Chemical,  Biological  end  Radiological  Defense  technology 


G.  (U)  WORK  PERFORMED  BT 


*  1H-B0USE  -  Naval  Raaaarch  Laboratory,  Washington,  DC;  Naval  Surface  Weapons  Center,  Dahlgren,  VA;  Naval  Surface  Weapone 
Center,  White  Oak,  ND;  Navel  Blosclances  Laboratory,  Oakland,  CA;  Naval  Weapooa  Center,  China  Lake,  CA;  David  W.  Taylor  Naval 
Ship  Research  and  Development  Center,  Bethasda,  HD;  Defense  Nuclear  Agency,  Washington,  DC 

*  INDUSTRIAL  -  Rohe  A  Haas  Co.,  Spring  House,  FA;  EAI  Corp.,  Frederick,  HD 

*  ACADEMIC  -  University  of  Arlsona,  Tucson,  AZ;  Duka  University,  Durham,  NC;  Georgetown  University,  Washington,  DC;  Los  Alsaoe 
National  laboratory.  Los  Alamoa,  NH 

H.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FT  1W 

t.  (U)  Project  M4-S6I,  Chemical /biological  Defense  Technology 

*  This  project  develops  technology  to  support  the  defenao  requirements  In  the  event  chemical  or  biological  agents  are 
employed  against  Navy  or  Karina  Corps  units.  It  specifically  addresses  technology  for  equipment  development  that  will 
provide  for  detection  and  warning,  Individual  and  collective  protection,  decontamination,  and  dlagnoals  of  biological 
agent  caused  disease  In  an  ‘at  sea"  or  amphibious  environment 

a.  (U)  FT  msa  Program: 

(1)  Synthetic  absorbents  were  examined  to  determine  their  static  and  dynamic  absorption  performance,  surface  chaalcal 
properties  and  adaptability  for  chemical  warfare  ageot  removal  as  filtration  systems 

(2)  The  feasibility  of  utilising  a  carbon  dioxide  pulse  technique  to  deternlne  filter  bed  life  without  destruction  of  the 
filter  bad  wee  examined  and  found  to  be  accurate  and  reliable  under  controlled  laboratory  conditions 

(3)  Computer  modeling  techniques  were  enployed  to  develop  a  predictive  modal  for  the  location  of  optlmua  pressure 
references  on  Amphlblous/Transport-typa  superstructure  configure  .Ions 

(A)  Available  comsMrclal  gas  separation  membranes  were  tested  for  application  In  collective  protection  aysteas  and  found 
to  ha  unsuitable  for  shipboard  use 

(3)  Began  development  of  plenoelectrlc  crystals  for  chemical  warfare  agent  detection  systems 

(t)  Improved  shipboard  chaalcal  warfare  protective  clothing  criteria  and  developed  requirements  In  conjunction  with 
exploratory  work  by  the  0.S,  Army 

(7)  Began  development  of  ensyme-llnked  Immunosorbent  assay  (ELISA)  systems  using  monoclonal  antibodies  for  the  rapid 
detection  and  Identification  of  biological  warfare  agents 

b.  (U)  FT  1M3  Program: 

(1)  Continue  development  of  synthetic  polymeric  absorbents  for  use  In  shipboard  chemical  warfare  collective  protection 

system 

(2)  Complete  shipboard  static  pressure  survey,  flow  nodal  prediction  validation  on  a  LHA  class  ship  In  support  of 
shipboard  collective  protection  systems 

(3)  Continue  development  of  absorbing  film-coating  on  plasoelectric  crystals  for  applications  In  chemical  warfare  point 
detection  systems 

(A)  Continue  development  of  enxyma-llnked  lamuncsorbent  assay  techniques  to  Identify  specific  biological  warfare  agents 
(3)  Begin  development  of  Immobilised  protein  based  chealcal/blologlcal  warfare  filtration  systems 

(6)  Continue  development  of  remote  chemical  warfare  identification  system  based  on  laser-induced  breakdown  spectrocopy. 

(7)  Continue  development  of  Improved  laboratory  demonstration  models  of  Portable  Electrostatic  Collective  Protection 
System  (FRCPS)  and  Chemical  Agent  Electrostatic  Filtration  Systeu  (CARPS) 

(S)  Initiate  evaluation  of  the  drug  'Verapamil'*  for  treatment  of  orgsnophosphata  poisoning  In  animal  models 


Prograa  Eleaent:  62764H 


Chealcal.  Biological  gad  mtolotlol  D»f«nit  Technolog 


(1)  Continue  devalopaent  and  feasibility  of  Mating  a  high  capacity  chenlcal  warfare/blological  varfarc  filtration  ayaten 
baaad  on  hydrolytic  prlnclplaa  which  nautrallaaa  tonic  agen’.e,  provide!  nlnlnua  preeaure  drop  and  haa  auperlor 
particulate  renoval 

(2)  Begin  deveiopnant  and  danonatrite  feaalblllty  of  alllcona  baaed  laproved  alcro  chealcal  aeneor  coatlnga  which  entrap 
and  reapond  to  apeclflc  chealcal  warfare  agent! 

(3)  Initiate  Identification  of  charactarlatlci  for  dacontaalnatlon  agent!  neceaaary  for  ahlpboard  uae 

(4)  Initiate  teat  and  evaluation  of  enxyna-llnked  laaunoaorbent  aaoay  ayaten  uelng  clinical  aaterlala  and  anlaal 

nodal  ayateaa 

(3)  Continue  devalopaent  of  laaobllllitlon  technlquea  for  Incorporating  acatylchollneeteraae  In  chealcal  warfare 
filtration  ayaten 

(()  The  laproved  daalgna  of  the  Portable  Blectroatatlc  Collective  Protection  Syataa  and  Chealcal  Agent  Blectroatatlc 
Plltratlon  Syetea  will  be  teatad  and  evaluated 

(7)  Continue  tenting  and  validation  of  the  liner-induced  breakdown  apactroacopy  for  chealcal  warfare  detection 

(8)  Continue  devalopaent  and  teatlng  of  pleioaleetrlc  eryatal  technology  for  chealcal/blologlcal  warfare  detection 

(9)  Incraaee  In  funding  fron  FT  1983  to  FT  1984  la  due  to  expanalon  of  the  Navy'e  efforti  In  thla  area 


d.  (U)  Prograa  to  Coaplatlont  Thla  la  a  continuing  prograa. 


2.  (U)  Protect  764-562,  Badlologlcal  Defense  Technolo 


•  Thla  project  develops  technology  to  defend  against  the  effects  of  nuclear  weaponj.  It  addreeaaes  radiation  aonltorlng 
lnetruaantatlon,  nuclear  hardening  agalnat  blast,  electroaagnatlc  pulse  ((HP)  and  effects  of  radiation  on  electronic 
equlpaent.  Thla  prograa  provides  technical  lnforaatlon  on  nuclear  affects  technology  needed  to  aolve  nuclear 
survivability  probleaa  and  to  eatabllah  the  data  base  for  coet-effectlve  hardening  specifications 


(0)  rt  1982  Prograa; 


(1)  Results  of  electromagnetic  pulse  teats  on  USS  Betocen  (PFC-15)  were  evaluated  In  support  of  Halted  elactroaagnetlc 
pulse  protection  being  Incorporated  Into  the  7 PC-7  clean  ships 

(2)  Coapleted  Jointly  funded  US/Dutch  teat  of  the  HNS  Callanburgh,  which  has  total  ship  platfora  level  elactroaagnetlc 
pulse  protection 

(3)  Conaarclally  .available  techniques  for  production  of  randoa  access  aeaory  devices  were  Identified  that  will  provide 

for  hardened  coaputer  aeaory  ( 

(4)  A  proapt  gaaaa  drcuaventlon  technique  required  for  tactical  alsslle  hardaolng  was  denonstrated  using  the  8085 
alcroprocessor 

(5)  Coaputerlaed  lsodoee  profiles  for  neutrons  and  proapt  ganaa  were  developed  for  use  In  battle  aanageaent  and  alsslle 
survivability  assess  vents 

(6)  An  alrblaet  design  guide  for  deckhouses  was  geoerated 

(7)  laperlaental  data  have  bean  generated  on  several  theraal  coatings  proposed  as  protection  against  nuclear  effects 


b.  (U)  rt  1983  Ptogreai 


(1)  Coaplete  evaluation  of  total  ship  platfora  level  hardening  effectiveness 

(2)  Coaplete  devalopaent  of  10-50  HNs  current  Injection  source  need  to  assure  the  electronic  systeas/subaystea  can 
withstand  the  residual  electroaagnatlc  pulse  threat 

(3)  Expand  capability  of  Eapress  II  to  Include  autoaatlc  transient  digltltora  «o  analyse  test  data  frea  ship 
electroaagnatlc  pulse  teats  and  Increase  the  accuracy  of  the  threat  extrapolation 
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Program  Kleaant:  62764M 


Title  ttgdttl.  ilologlcal  and  hjldoriejl  Defenae  Technoloi 


(4)  Initiate  progran  to  datarmlna  thn  potilbU  advantagas  of  aanaor  systsaa  that  would  prcvlds  tango  and  aalnuth  angle 
for  tactical  nuclear  warfare  datona’lons 

(})  Coeplete  demonstration  of  a  concept  of  utlllalng  an  ’on-line*  hardened  standby  computer  memory  In  a  prompt  gamma 
environment. 

(()  Initiate  development  of  coat  effective  hardetneas  aaaurance  tachnlquas  for  alealle  electronlca 

(7)  Complete  determination  of  survivability  level  for  Random  /.cceen  Memory 

(8)  Complete  definition  of  the  alrblaat-lnduceb  ahock  environment 

(9)  Complete  update  of  lhlp  auperetructure  deelgn  guide  to  Include  bleat  and  thermal  hardening  conelderatlona 

(10)  Initiate  devnlopment  of  a  reliable  light  calibration  aource  for  pereonnel  Thermolualneecent  Doelmeter  equipment 

c.  (0)  ft  1984  Hanmmd  Program:  I 

(1)  Refine  electromagnetic  pulea  for  eurvlvablllty  high  altitude  air  burnt  and  the  tactical  nuclear  warfare  eurface  burnt 
end  fractldde  environ  went* 

(2)  Teat  platforae  for  hardening  technlquen  will  be  developed  and  evaluated  for  traneltlon 
(1)  Ivaluate  effectlvenean  of  ahlp  electromagnetic  pulae  hardening 

(4)  The  herdneaa  of  emerging  electronlca  and  effactlvaaeee  of  commercial  protective  devlcea  will  be  evaluated 

(5)  Radiation  herdneaa  aaaurance  and  maintenance  tachnlquee  will  bn  developed 

(8)  Complete  preparation  of  a  ahlp  euperatructura  hardening  dealgn  guide 

(7)  Rxperleentally  verify  eapanded  computer  predlctlona  of  underwater  reverberatlona 

(8)  Continue  to  conduct  thermal  reflection  teeta/analyela  for  various  coatings  end  new  materials 

(9)  Contlnua  development  of  hardness  assurance  tachnlquee  for  altblast,  thermal  and  Induced  ahock 

(10)  Contlnua  davelopnant  of  hardening  methods  for  Induced  shock  environments 

d.  (0)  frogtam  to  Completion)  This  Is  a  continuing  program. 

1.  («)  FRQjaCTS  0988  $10  HIU.I0R  18  W  1984 


Not  applicable 


221 


i  J  ifT 


rt  hm  mtE  descriptive  simiart 


Prograa  Sleaent :  62765M 

DoD  Million  Areat  52l  -  Environmental  and  Life  Sdancaa 


Tltlat  Enarp  and  Environmental  Protection  Technolog 
Budget  Activity:  l  -  Technology  Ease" 


A.  (U)  rt  1984  gggorocgs  (PROJECT  LISTING):  (Pollan  In  Thousands) 


Project 

Wo. 

F65-559 

F65-571 

F65-573 


Title 

TOTAL  FOR  PROGRAM  E1RMENT 
Environmental  Protetlon 
Energy  Technolop 

Pyrotechnlca/Cartrldg*  Activated  Davlcaa 


FT  1982 
Actual 
'J.ilS 
1,691 
2,747 
87S 


FT  1981 

Ratlaata 

“37553 — 

3,597 

1,416 

-0- 


FT  1984 
Eatlaate 

'1.359— 

3,118 

1,441 

-0- 


FT  1985 
Ratlaata 

~k, m~- 

1,374 

1,558 

-0- 


Addltlonal 
to  Completion 
Continuing 
Continuing 
Continuing 


Total 

Ratlaatnd 

Coat _ 

Continuing 

Continuing 

Continuing 


Aa  thin  la  a  continuing  prograa,  the  above  funding  profile  Include*  out-year  escalation  and  nncoapaaae*  all  work  and  developaent 
phase*  now  planned  or  anticipated  through  FT  1985  only. 

I.  (U)  8RIRF  DR3CRIFTI0M  OF  ELSHEITr  AW)  MlSaiOW  MEED 

*  Support a  requlraaenta  to  aaaeaa  and  adapt  energy  conaervatloa  techniques  sod  use  alternative  sources  of  energy  to  satisfy 
current  and  future  Wavy  anergy  needs 

*  Develop*  technolop  needed  to  aeet  envlronaental  protection  legislation  without  mission  degradation  or  undue  drain  on 
operations  resources 

c.  (U)  C0HPAR180H  WITH  FT  1983  BMCR1FTITR  SUtWART  (Dollars  lo  Thousands) 

*  The  changes  between  tha  funding  profile  shown  la  tha  FT  1983  Descriptive  Sumary  and  that  shown  In  this  Descriptive  Suaaary 
are  as  follows:  FT  1983  reductions  of  513  In  project  F65-5S9  and  205  In  F6S-571  and  FT  1984  reductions  of  1,138  In  project 
F65-559  and  311  la  project  F65-571  result  froa  programing  fuada  to  other  prograa  alaaanta  to  support  higher  priority  new 
Initiatives.  Project  F65-573  has  been  transferred  to  Prograa  Ilsasnts  62734H  and  62241N.  Other  change*  result  froa  minor 
prograa  and  budget  adjustaaots. 


0.  (U)  rUWPIWG  A3  RRFLECTRD  ID  Tin  FT  1983  DESCRIPTIVE  WjjtAM 


Project 

FT  1981 

FT  1982 

FT  1983 

FT  1984 

Additional 

Total 

Estimated 

Mo. 

Title 

Actual 

Eatlaate 

Eatlaate 

Estimate 

to  Coaplatlon 

Cost 

tOTAL  FOR  PROCRAM  ELEMENT 

373W 

7.T33  ' 

T7TC1  ' 

'677M" 

Continuing 

Continuing 

F65-559 

Envlronaental  Protection 

4,096 

3,876 

4,110 

4,256 

Continuing 

Continuing 

F65-571 

Eoerp  Technolop 

2,156 

2,687 

1,661 

1,752 

Continuing 

Continuing 

F65-572 

Beelth  Criteria  Developaent 

298 

-0- 

-0* 

-0- 

— - 

F65-573 

Pyrotechnics/Cartridge  Activated  Daviess 

-0** 

880 

680 

720 

Continuing 

Continuing 

8.  (U)  OTHER  FT  1984  APPROPRUTIOWS  FUWD8:  None. 

F.  (U)  RELATED  ACTIVITIES 

*  Teclmolop  adapted  In  this  aleaent  transitions  to  sdvenced  and  engineering  developaent  efforts  In  Prograa  Eleaent  63724N, 
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Program  Element:  62765N 


Title  Energy  and  Envlrojwental  frof ctlon  Technology 


Navy  Energy  Program  (Advanced);  Program  Havant  63721N,  Environmental  Protection;  Program  Elaaant  6A710N,  Navy  Energy  Prograa 
(Engineering);  or  directly  to  test  and  evaluate  Pleat  uaage 

*  Effort*  are  coordinated  with  Army,  Air  force,  Council  of  Envlronaantal  Quality,  Environmental  Protection  Agency,  Dapartaant 
of  Enargy,  Dapartaant  of  Coaaerce,  Dapartaant  of  Tranaportatlon,  Dapartaant  of  the  Interior,  National  Aeronautlca  and  Space 
Adalnlatratloo,  National  Science  Foundation,  and  Dapartaant  of  Health  and  Hunan  Servlcea  through  foraallaed  Interagency 

agreeaanta 

C.  (U)  WOKE  PEEFQggD  IT 

*  IN-HOUSE  -  Naval  Civil  Engineering  Laboratory,  Port  Huaneaa,  CA;  David  H.  Taylor  Naval  Ship  Neaearch  and  Davalopaant 
Center,  Sethaada,  NO;  Naval  Air  Davalopaant  Canter,  Warmlnetar,  PA;  Naval  Air  Propulaloo  Center,  Trenton,  NJ;  Naval  Ocean 
Syaeaaa  Canter,  San  Dlago,  CA;  Naval  Ordnance  Station,  Indian  Need,  HD;  Naval  Nbapona  Support  Center,  Crane,  IN;  Naval 
Surface  Uaapone  Center.  Dahlgrea,  VA;  Naval  Weapon!  Canter,  China  Lake,  CA 

*  INWSTEIAL  -  AEO,  Inc.,  Tellahona,  TN;  Sloraaaarch,  Inc.,  Farmington,  NT;  Detroit  Dleaal  Alllaon,  Indlanapolla,  IN;  Exxon 
Corporation,  Linden,  NJ;  General  Electric.  Cincinnati,  OH;  Stanford  taeearch  Inetltute,  Hanlo  Park,  CA;  United  Tachnologtea, 
Weat  Pale  leach,  FL 

*  ACADEMIC  -  Cornell  Unlvoraity,  Ithaca,  NT;  Duka  Unlvnratty,  Durham,  NC;  Onlvnreity  of  Hauall,  Honolulu,  HI;  Unlveralty  of 
Maryland,  College  Park,  HD 

H.  (U)  FEOJECTS  LESS  THAN  $10  MILLION  1H  FT  USA 


l.  (U)  Project  Ft 5-3 59.  Envlr 


antal  Protection; 


*  Thla  project  provldea  the  technology  baae  neceeeary  to  aupport  the  National  Environmental  Policy  Act. 

a.  (U)  FT  mi  Program;  \ 

•  ''  j 

(1)  Completed  evaluation  of  alternate  recovery  method!  for  electroplating  proceee  effluanta.  "Sulfide  Precipitation 
Method"  eh ova  proalea 

(2)  Completed  faaaihlllty  atudy  of  tachnlquee  for  ahipboard  engine  teet-etand  nolae  auppraaalon  and  tranaltlooed 
promlalng  daalgn  for  full-acala  evaluation 

(3)  Completed  development  of  oll/uatar  aaparator  technology  for  combatant  ahipboard  uae 

b.  (U)  FT  1963  Program; 

(1)  Develop  technology  for  oll/watar  aaparator  for  Navy  ana  11  craft 

(2)  Aaanaa  environmental  lapact  of  leaching  of  new  antifouling  palnta 

(3)  Develop  technique!  to  reduce  haxardoua  nolae  aboard  Naval  ehlpa 

(A)  Develop  amthode  to  purify  tnduatrlal  waetewater  contaminated  by  aubetancaa  auch  aa  OTTO  fuel  and  exploalvee 
(3)  Develop  chemical  and  phyalcal  proceaaaa  to  eeparata  and  reclaim  propellant,  axploalvn,  and  pyrotechnic  aaterlal 

(6)  Develop  practical  mathoda  for  maaeurtng  gaa  turbine  engine  exhauet  emlaatona 

(7)  Develop  technology  to  reclata  or  alnlnlae  pollution  from  lnduetrlal  veataa  aaaociatad  with  aircraft  and  ahlp 
maintenance 

(S)  Develop  technology  for  aupreaalon  of  nolae  and  engine  exhauet  products  from  _vt  engine  teat  calla 

c.  (0)  FT  HE*  Planned  Program! 

(1)  Continue  Joint  development  with  the  Environmental  Protection  Agency,  Army  and  Air  Force  on  water/vatervaete  rauae 
cor.capta  for  a  ho  re  lnatallatlon 
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Program  Element:  6276SN  Title:  Energy  «ud  Environuental  Protection  Technology 


(2)  Initiate  a  toxic  aubatancea  control  prottaa  In  reaponae  to  Environmental  Protection  Agency  regulations  and  Navy 
Inventory  aurvay 

(3)  Develop  methods  to  renae,  reclaim,  or  to  eliminate  meats  propellant,  axploalva,  and  pyrotechnic  natarlala  that  are 
currently  discharged  to  the  environment 

(A)  Advmnce  the  technologlaa  of  ahlpboard  nolee  control  and  abatement  to  determine  acre  coat-affective  neana  for  nolae 
control  dealgn 

d.  (U)  Program  to  Completion:  Thle  la  a  continuing  program. 

2.  (U)  Project  M5-171.  Energy  Technology: 

*  Thle  project  provider  technology  to  vet  the  goal a  of  tha  National  Energy  Program. 

»•  <“>  PT  H82  Program: 

(1)  Completed  an  aaeeaamant  of  the  af facte  of  fuel-bound  nitrogen  on  the  thermal  atablllty  of  ahale  oil  derived  fuel  and 
determined  that  concentrations  of  baalc  nitrogen  coapounda  meat  be  reduced  for  tha  jet  fuel  to  be  militarily 
acceptable 

b.  <U>  FT  1M3  Program; 

(D  Complete  the  development  of  new  acceptance  proceduraa  for  natural  and  aynthetlc  fuale  uhlch  will  allow  rapid  and  leaa 
coetly  evaluation  of  the  affecta  of  changea  In  fuel  quality  and  aource 

(2)  Evaluate  the  Impact  of  broadening  Navy  fuel  epeclf 1 cat Iona,  conalderlng  tha  parformence/durablllty  Impact*  on 
operational  equipment  varaua  gain*  In  fuel  avallabillty/coata 

(3)  Improve  the  technology  bean  concerning  the  chemical  and  phyelcel  relatlonahlpa  between  fuale  and  their  effect  on 
power  plant  hardware  performance  to  facilitate  the  evaluation  of  fuela  derived  wholly  or  In  part  from  aynthetlc 
crude* 

c.  (U)  PT  HM  Planned  Program: 

(1)  Continue  to  examine  technology  ayetema  to  algnlflcantly  Improve  tha  energy  efficiency  and  fuel  flexibility  of  future 
Navel  ayatene,  operation*  and  tactic*.  The  goal  la  to  allow  continued  Improvement*  In  mlaalon  capability  In  aplte  of 
anticipated  reaerve  energy  coat  and  availability  problene 

(2)  Continue  technology  aeeesement  to  lmptbv*  the  energy  efficiency  of  the  current  fleet  of  Navy  aircraft  and  transition 
promising  concepts  to  advanced  and  engineering  development 

(3)  Evaluate  t^act  of  broadening  Navy  fuel  specification*,  considering  the  performance  and  durability  Impacts  on 
operational  equipment  vereua  gain*  In  fuel  availability  and  costs 

(A)  improve  technology  bees  In  chemical  and  physical  property  relationships  of  fuel  and  their  effect  on  power  plant 
hardware  perfornance  to  reel liter*  the  future  evaluation  af  foals  darlvsd  wholly  or  In  part  from  aynthetlc  crude* 

(S)  Continue  investigation  of  atablllty  and  technology  base  sspacta  of  currant  lithium  bmtterlee 

d.  (U)  Program  to  Completion:  This  is  a  continuing  program 


l.  (U)  PEOJECT8  ora  $10  MILLION  IN  PT  USA: 


Not  applicable 


Ft  IW  NPT41  IjgjCNlPTlVB  wmhakt 


Fn(tn  tlraniti  627668 

DoD  Mission  Area:  Ml  -  Electronic  and  Physical  Sciences 


Title:  Ubot«torr  Wggjwt  Exploratory  Oevelopaent 
Pudget  Activity:  1  -  Technology  IjMe 


A.  (U)  Ft  1>6A  ttSOUNCES  (FIOJECT  LIST INC):  (Dollars  In  Thousands) 

Project 

Ho.  Title 

“  fO+AL  rot  pkoguh  element 

P66-1 1 1  Naval  Postgraduate  School  Independent 
exploratory  Development  (ISO) 

F66-112  Target  Survalllanca  1*0 
F66-119  Navy  Scientific  Aaalataaca  Prograa  1*0 
F66-212  Coauand  and  Control  110 
P 66-3 1 2  Weaponry  ISO 
T66-A12  Naval  Vahid**  ID 
F66-S12  Support  Technology  ID 

Aa  thin  1*  a  continuing  prograa,  tha  above  funding  profile  Include*  out-year  eecalatlon  and  enconpaaaea  all  work  and  developaant 
phaaea  no*  planned  or  anticipated  through  FT  1983  only. 

I.  (U)  BMP  PDCSimOH  OP  IUWM  AD  HISS10M  WED 

r  rapidly  capitalicing  on  ln-hou*e  ldene  for  *ol<ition  of  Navy  and  Narine  Corp*  probleaa  within  the  alaaion  of 


FT  1982 

FT  1983 

FT  1984 

FT  1983 

Additional 

Total 

latlaatad 

Actual 

Eatlaat* 

Satlaate 

Satlaate 

to  Coaplotlon 

Coat 

TTTWr 

TYT09I 

IS. 144 

n.nr  • 

Continuing 

Continuing 

350 

348 

367 

386 

Continuing 

Continuing 

1,706 

1,800 

2,343 

2,920 

Continuing 

Continuing 

1,373 

1,387 

1,668 

1,759 

Continuing 

Continuing 

1,284 

1,430 

748 

859 

Continuing 

Continuing 

2,924 

3,423 

3,290 

3.767 

Continuing 

Continuing 

1,308 

1,330 

2,352 

2,699 

Continuing 

Continuing 

2,620 

2,131 

2,178 

2.338 

Continuing 

Continuing 

Provide  naai"1 
tha  840  Can' 

Cover*  Inr  e..tance,  ooauand  and  control,  weaponry,  vahldaw,  and  aupport  technology 
Provide  gulch  raapona*  devalopnent  assistance  to  Navy  and  Karina  Corpe  operational  coaaande  no 
tapactlag  lauedlata  oparatloual  raadlneea  can  ha  Mlvad  expeditiously 

The  work  In  thla  alaneat  1*  discretionary  fay  the  Technical  Director*  at  the  various  Navy  DO  centera. 
oa  narltorloua  ldaaa  aa  they  anarga.  Long  rang*  planning  and  ailtl-year  effort*  are  Inappropriate  and 
plana  appear  In  thla  auanary. 

Anticipated  and  coaplated  effort*  are  subject  to  Intense  review  at  tha  Canter*.  Completed  efforts  are  subject  to 
ravlaw  by  the  Director  of  Navy  laboratories  and  tha  Chief  of  Naval  *e search 


that  technology  probleaa 


It  la  expended  yearly 
therefore,  no  FT  1984 

intense 


C.  (U)  C0HPA8180N  WITH  FT  1983  D88CN1PTITN  SHMA8T  (Dollar*  In  Thousand*) 

*  Changes  between  tha  funding  profile  shown  in  the  FT  1983  Descriptive  s unwary  and  that  shown  in 
($4836  In  FT  1986)  era  tha  raault  of  r* fined  aatlaatas  of  cost,  Including  escalation. 


this  Descriptive  Sunuary 


Prograa  Elenent:  62766H 


0.  (U)  FUNDING  AS  INFLECTED  IN  THE  PT  1983  PEST  .IIVE  SWgjAM 


Project 

ft  1981 

FT  1982 

ft  1983 

PT  198* 

Additional 

Total 

Batlaoted 

No. 

Title 

Actual 

Ertlaata 

Eatlaata 

Eatiaata 

to  Coaplatlon 

Coat 

TOTAL  fOt  FROQUM  ELEMENT 

8,859 

11,967 

12,091 

12,310 

Continuing 

Continuing 

f 66-111 

Naval  foatgraduata  School  Independent 
Exploratory  Davelopaant  (110) 

_ 

350 

3*8 

346 

Continuing 

Continuing 

F66-I12 

Target  Surveillance  IIS 

1,686 

2,500 

2,3*1 

2, *68 

Continuing 

Continuing 

f 66-1 19 

Navy  Scientific  Aaalatanca  Prograa  1ED 

— 

1,575 

1,587 

1,63* 

Continuing 

Continuing 

F66-2I2 

Comae nd  and  Control  I ED 

DA7 

6*0 

702 

726 

Continuing 

Continuing 

P66-312 

Weaponry  IED 

2.987 

2,6*0 

2,6*9 

2,688 

Continuing 

Continuing 

P66-A12 

Naval  Vohlclo*  IED 

1,5*6 

2,175 

2,25* 

2,282 

Continuing 

Continuing 

f 66-512 

Support  Techaology  IED 

1,995 

2,087 

2,210 

2,1*6 

Continuing 

Continuing 

K.  (U)  OTHM  n  1W  APPtOFtlATtONS  FUNDS;  Nona. 

F.  (U)  ABLATED  ACTIVITIES 

*  A  ll|Ul  praeinlim  technlqc  dinloptl  for  puilm  euparconductlog  piUoMMri  la  being  uead  In  an  exploratory  development 
prograa  for  Non-Acouatlc  Submarine  Detection 

*  A  technique  for  determining  aoll  arlatura  content  haa  resulted  In  a  continuing  exploratory  development  tank  for  tha  Marina 
Corpa 

*  A  charge -coupled  device  Banker  haa  keen  repackaged  Into  a  flight-capable  configuration  and  la  a  leading  candidate  for 
Inclualon  In  tha  Ant-M  product  lap  covenant  prograa  (K  63308N; 

*  A  apllt-etarllag  cycle  cloeed-operatlou  cooler  haa  completed  davelopaant  and  la  entering  prototype  production  for  the  A1H-9H 

■  under  Air  force  funding 

*  Uea  of  nonlinear  acouatlc  algnal  enhancement  technique*  mil  continue  davelopaant  under  ft  6271  IN 

*  Davelopaant  of  perfnraaaca  prediction  aodala  for  alactro-optlcal  lunging  afatene  will  continue  under  K  A2762N 

*  Advanced  Infrared  detector  aaterlala  davelopaant  la  coetlaulag  In  ft  62762N 

*  Solid  feel  lotegrnl  rocket  ramjet  technology  for  advanced  fleet  defenalva  and  atrlka  weapon*  co-aponaorad  by  NAVStA  In  PE 

62311M,  Pt  62132N,  and  Ft  62761N  and  by  OAtPA 

*  Exploratory  davelopaant  an  a  vary  high  velocity  ordnance  syatea  la  continuing  In  ft  62332N 


G.  <U)  VOW  PttFgBljD  H 

*  IS-80UEE  -  Naval  Civil  tnglnnarlng  Laboratory,  Port  Nuooaat,  Cl;  David  V.  Taylor  Naval  Ship  teeearch  and  Dnvalopaant 
Canter,  letheada,  MO;  Naval  Air  Davelopaant  Cantor,  Varalnttar,  PA{  Naval  Coaatal  Syateaa  Canter,  fanaaa  City,  PL;  Naval 
Ocean  Syateaa  Cancer,  San  Dingo,  CA;  Navy  Paraonnol  teeearch  and  Davelopaant  Canter,  San  Diego,  CA;  Naval  Surface  Vaapona 
Canter,  Dahlgran,  VA;  Naval  Underwater  Syataaa  Center,  Newport,  tl;  Naval  Vaapona  Canter,  China  Lake,  CA;  Naval  Foetgraduate 
School,  Hoatoroy,  CA 


H.  (U)  PtOJtCTS  LE33  WAN  610  MILLION  IN  ft  IW 


l<  W)  Project  f 66-1 11,  Naval  foatgraduata  School  Independent  Exploratory  Development 


*  Thin  project  coaprlaoa  aeadonlc-baaod  offorta  In  preliminary  formulation  of  ayttoaa  concopta,  ayataa  teeelblllty, 
effactlveneaa,  and  axparlaantal  lnveetlgatlona  of  ayataa  faaalblllty 

*  It  Include*  aaaauranant  technique*  of  the  environmental  phenomena  for  the  purpoee  of  determining  feasibility  and 
perfomnnee  of  Navy  syateaa 

*  Work  at  tha  foatgraduata  School  la  tranaltloncd  to  other  projocta  aa  appropriate 
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Prograa  llwnti  WWj  Title  t  laboratory  Imlortton  lawlwnt 

a.  (0)  g  mi  Program 

(1)  Laaar  Oopplar  Valoclaeter,  to  study  tha  fluid  aachanlca  of  buoyant  liquid  pi  time  a,  ana  aaaaablad 

(2)  A  touad  body  and  aaaoclatad  proba  and  alaetronlca,  to  aaaaura  borltoatal  turbo lane*  dlatrlbutlon,  uaa  designed 

(1)  A  deterministic-predictive  aathod  uaa  developed  for  fatigue  undar  low  atraaa  randow  M|h  eye  la  loading 

b.  («)  H  1983  Program! 

(,)- 

(2)  Towad  body  will  ba  uaad  with  tha  Poatgraduata  achool  ahlp  to  airaluata  tha  af f aetlaanaaa  of  now  low-nolae,  low  coat 
approach  to  tha  napping  of  horlaontal  turbulanca 

(3)  A  atatlatlcal-prndlctlya  aathod  for  low  atraaa,  randan,  high  cycle  fatigue  will  ba  developed  that  taken  Into  account 
the  variability  of  tha  fatigue  daaaga  Index 

c  (0)  H  1981  Planned  Pro  gran* 

(1)  Hill  be  planned  during  ft  1983  baaed  on  review  of  FT  1983  accoapllahnanta  and  propoaad  projects. 

d.  (U)  Prograa  to  Completion!  Thla  la  a  continuing  prograa. 

2.  (U)1  Project  FH-112.  Targat  8urvnlllanca  Independent  txnloratorv  Oavalopnant 

*  Thla  project  area  couprleea  Independent  Bxploratory  Development  afforta  In  rha  Navy'a  Port*  field  activities  aaaantlal  to 

tha  ancouraganant  of  Innovation  In  thla  functional  Area  by  laboratory  aclentlflc  and  anglnaarlng  paraonnal 

a.  (U)  FT  1982  Program 

(1)  Bxparlnanta  with  a  anallar  aovlng  coll  tranaducar  have  ahown  that  tha  concept  of  non-conductlve  collforna,  graphite 
composite  novlng  parta  and  fixed  ahaftlag  significantly  lnprovo  tranaducar  valtnblllty  and  parfurnance 

(2)  Tha  telanatry  for  a  low  powered  pulaa  aaelltuda  nodulated  array  and  receiver  haa  bean  developed  and  breadboard  taata 
coapletad.  Signal  dynamic  range  of  70  dh  par  chanal  for  a  1000  ft.  A  choanal  array  with  up  to  1000  Ha  bandwidth 
Indicate  practical  axpaualoo  of  up  to  A0  chan no la  la  poaalble 

(3)  Techalguaa  have  bean  developed  to  reduce  tha  Jaad<g  vulnerability  of  air -to-iurface  tactical  radara  which  will  ha 
Incorporated  Into-  the  A-A  update  and  P-11  prograna 

(A)  Acouatlc  hackecattar  apectra  iron  a  nca la -nodal  nine  have  been  aaaaurad.  Tha  raaulta  will  ba  uaad  In  tha  development 
of  a  theoretical  modal  of  acouatlc  acattorlag  from  ulnae  for  targot  claaaltlcatloa 

(3)  Kodela  and  ayatheala  requirement!  to  atlaulato  the  acouatlc  procaaaora  for  wake  honing  torpedoes .  surface  ship  nine 
coonternaaeuret,  aad  aetlva-paaalva  ntnaa  have  bean  developed.  Thla  capability  will  provide  tha  baala  for  effective 
countermeasures  development 

b.  (0)  g  1983  Ptegramt 

(I)  Investigation  Into  tact Ion  of  burled  aloes  uaa  laltlated 

e.  (0)  FT  I98A  Planned  Program 

(1)  Hill  ba  planned  during  FT  1983  baaed  on  review  of  FT  1983  aceo^Ushnants  and  proposed  projects. 
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Program  (lmnti  A1766M 


Title  Laboratory  Independent  jglwitog  twtUjgwt 


d.  '  (u)  P  rmraa  to  Coaplationi  Thla  la  a  continuing  program. 

(«)  Projact  m-l II  Haw  Scientific  Aailatanca  7 roiraa  Independent  Ineloretoty  Davaloaaant 

*  ,  Tha  Navy  Sclantlflc  Aaalttanc*  Program  la  dlractad  toward  providing  rapid  raaponao  to  raquaata  for  technological 
aaalatanca  In  reeolving  problaaa  tncountarad  by  aa lac tad  flaot  coaaanda 

a.  <*)  ft  1W1  Program 

(1)  Nora  accurate  and  direct  Input*  to  Navy  Tactical  Data  Spates  ware  davalopad  and  tha  aatant  of  improvement  obtained 

Taping  thaaa  lnpata  waa  determined^ 

(Z)  A  tranapondar  receiver  system)  "waa  daaonatrated 

(3)  A  plan  waa  davalopad  for  tha  resolution  of  convergence  com  eWfvel  1  lance  cootacta  for  a_  particular  coavarganca  tone 


b.  (0)  FT  IPS 3  Program 

(I)  Twenty -flea  Navy  aclantlata  froa  nine  RAD  cantara  have  been  aaalgned  to  adalaa  fleet  unite  in  tha  Atlantic,  Pacific 
and  Mediterranean  Coaaanda 

c.  (U)  FT  m»  Planned  Program 

(1)  Will  bo  planned  during  FT  1983  baaed  on  review  of  FT  19D3  accoapllahaanta  and  propoaad  projacta. 

d.  (0)  Proaraa  to  Coaalatloni  Thla  la  a  continuing  program.  ' 

< 

*•  Project  Kt-lll  Cnamnd  and  Control  Independent  gxploretory  Davnlopaant 

*  Thla  Project  Area  coaprlaae  Independent  ieploretory  Davnlopaant  afforta  In  tha  Ravp'e  NJDTAg  field  actlvltlaa  aaaentlal  to 

tha  ancouragaaant  of  tha  Innovation  In  thla  Functional  Area  J.y  laboratory  aclantlflc  and  engineering  paraonnal 

a.  (D)  FT  19SZ  Proavaai 

(l)A  nulttyla  beam,  aitrenaly  high  frequency  eatalllte  antenna  ayataa  tor  rncaptloo  of  ahlpboard  aatelllte 
coaaualcatloaa  tranaalaalona  waa  daalgnad 

(Z)  tael -tine  large-eerenn  projection  vleuel  Imaging  hoc  bean  achieved  ualng  a  laear-addreeead  liquid  cryatal  light  vulva 
dlepleyeyatea 

(3)  Autoaatad  re configurer loo  and  recovery  of  aoftwara  for  dlatrlbutad  avlonlca  which  provide*  a  degraded  node  capability 
waa  being  eupplled  to  tha  F-1A  avionic*  improvement  program 

b.  (0)  FT  1983  Program 

(D  Alternate  method*  to  improve  atgnal-to-aotm  and  blae  atablllty  of  iniclaar  magnetic  reconance  device  a  la  being 
lnvaatlgated 

(Z)  Application  of  Joint  Tactical  Information  Data  Syataa  weveforaa  to  the  ultra  high  frequency  coeaaunlcntton  hand  la 
being  atudled 

(3)  Invent lgatlena  of  ailtlplo  aanaor  date  trenefer,  p.oceealng  and  correlation  tor  combat  ayataa  artificial  intelligence 
are  continuing 


Pi  :i 


Z30 


Progran  Ileaentt  HHM 


Tltlti  Uhutot?  In4>w«<«i't  Ixplotototy  Ptwlwiii 


c.  (u)  n  ih>  Mwjgd  ttsussf 

(I)  Hill  be  planned  during  FT  ItU  baaed  on  rnlw  of  n  IM]  accoapltetaaente  and  propoaed  project a 

d.  (0)  Progran  to  Cawlattwu  Thla  la  a  continuing  program. 

J.  (U)  Project  m-312  Hoaaoory  ladaaaodaat  Ixplotototy  Ooyalaoapnt 

*  Thla  Project  Area  co^rlae*  Independent  Xaploratary  Development  afforta  In  the  Han'*  MT«  Hold  activities  aaaanttal  to 
tha  eocouragenant  of  Inna  vat toe  la  thla  Paactlonal  Area  hr  lahoratorr  actantlflc  and  engineering  personnel 

a.  <U)  PT  MM  Ptoarani 

(1)  latahllahad  hordeere-ln-tha-loop  simulating  techniques  for  lasting  lnfrarad  and  seal-active  radio  frequency  alaatla 

guidance 

(2)  Oaaonatratad  capabilities  to  elaaalfy  combatant  nhtpa ,  to  a  high  assurance  level,  froa  radar,  Inverts  aynthatle 
aperture  radar  and  lee gleg  lnfrarad  aaaaora 

(3)  Developed  a  light  loyal  control  day lea  for  focal-plane  array  aaoaara 

(ti  Praparod  an  altaraata,  laaa  coatly  aynthaala,  far  a  pronlrlng  now  laaanaltlaa  high  explosive 

(SI  Oaaonatratad  afflclant  coahlnlag  techniques  tor  radar  po*.c  aourcaa  In  active  radio  frequency  alaatla  oaohara 

(6)  tucceeefully  completed  daalga,  coaatrwctloa  and  taatlng  of  a  unique  aatar  Vlatan  propuleor  for  undetueier  aoapona 

(7)  Developed  aathod  for  eharactarlilng  aging  and  datarloratlon  of  composite  aolld  propellent  aorta  can  ut  lining  X-ray 
photoelect roe  spectroscopy  techniques 

h.  (U)  PT  1H3  Program 

(1)  Coatlnoa  davelepnsat  of  adcroatrlp  lntagratod  drcalta.  adapt  In  aatanna  or  ray  a  and  Impact  dloda  circuits  for  alaalla 
apyllcatlooa 

(2)  Inaaatlgata  advanced  optical  and  dnal  aoda  lnfrarad/ radio  frequency  aaahora  and  laproaod  radio  frequency  radio 
frequency  radoaaa 

(3)  Conclaaa  lnvaatlgatlon  of  targeting  unhaacenaaf  taeh.nl:  <we,  algorithm  for  autoaatlc  cUaalflcatloo,  and  gathering  of 

data 

(*)  Initiate  laaeatlgntlona  In  the  arena  of  radlt  tlon  »f  '.pro.* van,  cathode  aurfaca  trontnant  for  high  rata  Oliver 

oxl da-lead  hattarlaa  and  lea  coat  fabrication  technique  lor  Vaoadluo- Callium-Copper  auparconductor 
(3)  Initiate  charactarlaatloa  of  nonvolatile  radiation  raa'.ataat  eight  thousand  Ut  croaatla  randan  ecceoo  nonary 
it)  Continue  davalopnaat  of  nutti-color  Infrared  detect'.™,  fuaea,  and  Mlrn  aultabla  for  uoa  In  high  background 
clatter  oavlroaaanta  a, 

c,  (U)  PT  ltd*  Planned  Pragrawi 

(l)  Hill  be  planned  daring  PT  1993  baaed  on  rnvlau  of  PT  1993  accoapUehnente  and  proyooad  project! 

d.  (U)  Progran  to  Conalatloni  Thla  la  a  contf^ulng  progran 

6.  (U)  Project  Pfct-All  gavel  Vohlclao  Indagoaiant  Exploratory  Development 

*  Thla  Projact  Area  comtlaee  I ada pendant  Exploratory  Davalopnaat  afforta  In  the  Navy’*  WT1I  field  actlvltlea  aaaantlal  to 
tha  oncourageoant  of  Innovation  In  thla  functional  Area  by  laboratory  actantlflc  ard  engineering  paraonnel 


i 
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Frogran  Slanant: 


»27»tM 


Tit  La  t  laboratory  Inda pendent  Sxploratorv  Davelopoent 


••  tU)  FT  1M2  f roaren: 

(1)  An  analytical  sat hod  (nr  the  deelgn  of  advanced  propuleote  which  elgnlf leant lp  raducaa  tha  font  ira(  of  full-starn 

torpedoes  wea  developed 

(2)  An  approxlaate,  easy-to-uae  method  wan  developed  for  estimating  tha  ultlaata  strength  of  aurfeca  ahlp  hulls  In 
longitudinal  banding*  Thla  capability  la  particularly  auitad  for  uaa  In  prallulnary  hull  daaign  and  to  daflna 
atraogth  aargln*  for  both  Intact  and  danagad  hulla 

(3)  luvnstlgatlooa  Into  altarnata  amor  concapta  provldad  tha  taehnologlcal  baaia  to  dafaat  antl-ahip  nlaallaa  by  a 
fourth  ganaratlon  ahlp  hull  amor  protactlon  concept  with  algnltlcant  ualght  savings  and  potantlally  reduced 
fabrication  and  lnatallatloa  coata 

b.  (U)  Ft  mi  Proarant 

(1)  Develop  a  relatively  slupla  and  lnanpaoalvu  airborne  early  naming  aircraft  concept  ulth  abort  takeoff  and  landing, 
eeveral  houra  of  loiter  at  high  altitude  and  a  relatively  heavy  payload  by  uaa  of  a  circulation  control  ulng 

(2)  Deduce  the  rlek  la  further  development  of  a  ahort-ehaft  propulaor  ayaten  ualng  contrarotating  propellara  and  electric 
drive  to  reduce  laatalled  power  required,  fuel  conaunptlon,  dleplaeenent  and  coat  of  ahlpa 

(3)  Develop  Integrated  ayatena  for  punylng  flulda  in  ahlpa  to  reduce  the  weight,  energy  conaunptlon,  and  maintenance 
problema 

(A)  Daamaatrate  an  advanced  compoalta  preaaura  hull  for  a  deep  aubmaralble 

c.  (U)  fl  IW  Planned  Pregreat 

(1)  Hill  be  planned  during  FT  IM3  baaed  on  review  of  FT  1313  accoapllahnanta  and  prepoaed  projecta 

d.  (U)  Froaran  to  Completion!  Thla  la  a  continuing  program. 

7.  (U)  Project  FM-111  Support  Technology  Independent  DnpXoretory  Development 

*  Thla  Project  Area  coaprlaoa  Independent  Exploratory  Development  efforta  In  the  Mavy'a  IDTAI  field  ectlvltlea  etaentlal  to 

tha  encouragement  of  Innovation  In  thla  Functional  Area  tp  laboratory  aelentlflc  and  engineering  peraonnel 

a.  (U)  FT  1311  Program 

(1)  A  alngle  atage  expansion  engine  uaad  aa  a  he Hun  refrigerator  to  cool  auparconductlva  nagnata  uaa  operated  with  a 
alcroproceaeor  which  caatrole  valve  timing,  platen  atroka  and  engine  a peed  with  lap roved  efficiency  over  operating 
teaperaturea 

(2)  A  nlcrocoaputer  program  uaa  developed  to  train  offlcera  to  aanauverlng  procedurea  while  enabling  than  to 
■lnultaneoualy  view  tha  relatlonahlp  between  tha  annauvnring  board  and  tha  reel  world 

(3)  F re liai nary  lnvoatigationa  warn  nadn  Into  tha  potential  lapact  on  Navy  office  vorhara  of  automation,  technological 
changed  and  word  proceeding 

(A)  Developed  end  teeted  e  completely  new  caeteble  radiation  able Id  anterlal.  Polyethelene  Filled  Polyeetar  (PFP),  which 
la  being  trannltloned  to  the  fleet  by  the  Shipboard  Dadlatlon  Protection  Program  through  ONE  funding 

(3)  Developed  and  tested  nagnetorealatlve  naterlala  for  use  os  the  active  alenant  In  a  robotic  forca/torguc  aonaor  end  a 
low  power,  low  aoleo  preaaure  aanaor  • 

i  • 
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Prograa  t tenant i  HHtjj  Tltlei  Ulwjtog  Infcwatot  lnlant»t»  lliwlowint 

'  (0)  rt  IWi  Program 

(1)  Stair  Vary  High  Speed  Integrated  Circuit  application  to  large  aalontca  eyateee. 

(2)  Continue  developaent  of  digital  poraonnal  doalantar  that  capltalliaa  on  aanl  conduct  or  aeaory  eenaltlvlty  to 

rodtaitloa  1 

c.  (U)  fT  1M*  Planned  Program 

(1)  Mill  be  planned  during  PT  19U  haned  on  review  of  PT  Itt)  acconpllehamta  and  propeeed  projecte. 

d.  (U)  Protract  to  Conaletlont  Thla  la  a  continuing  prograe. 


lontatng 


i.  (u>  ptojKrr  mm  me  no  mtuosi  iw  n  met  got  applicable 


FT  198*  RDT4E  DESCRIPTIVE  SUM6ART 


Program  Element:  62768H 

DoD  Hlaalon  Area:  521  -  Electronic  and  Physical  Sclancaa 


Title:  Olractad  Energy  Technology 
Budget  Activity:  1  -  Technology  Base 


A.  (U)  FT  1986  RESOURCES  (PROJECT  LISTING):  (Dollara  In  Thousands) 


Project 

FT  1982 

FT  1983 

FT  1986 

FT  1985 

Additional 

Total 

Estimated 

No. 

Title 

Actual 

Estlaata 

Estlaate 

Estlaate 

to  Completion 

Coat 

TOYAL  FOR  PROGRAM  ELEMENT 

T,W 

TT,«xr 

K.T3S 

I5T77T 

Continuing 

Conr inulhg 

F68-31 1 

Directed  Energy  Concepts 

0 

200 

587 

0 

Continuing 

Continuing 

F68-362 

Laser  Weaponry  Technology 

3,108 

5,165 

6,866 

7.656 

Continuing 

Continuing 

F68-363 

Charged  Particle  Bean  Technology 

200 

1,615 

1,566 

2,052 

Continuing 

Continuing 

F68-366 

High  Power  Microwave  Technology 

830 

2,300 

2,806 

3,636 

Continuing 

Continuing 

F68-365 

Puleed  Power  Technology 

1,827 

2,720 

2,835 

2,833 

Continuing 

Continuing 

As  this  la  a  continuing  progran,  the  above  funding  profile  Includes  out-year  escalation  and  encoapaeaas  all  work  and  development 
phases  now  planned  or  anticipated  through  FT  IMS  only. 

B.  <»)  BRIEF  DESCRIPTION  OF  BUMMT  AHD  MISSION  HEED 

*  The  spaed-of-llght  delivery  of  energy  Inherent  in  Directed  Energy  devlcae  provides  the  potential  for  revolutionary 

capabilities  against  supersonic,  highly  aaneuvarable  missiles  particularly  in  crossing  trajectories  when  thase  devices  are 

coupled  to  a  target  acquisition  ayaten  and  high  tracking  rate  beam -director  designed  to  exploit  the  epeed-of-llght 
capability.  In  addition,  the  fact  that  directed  energy  devices  use  chealcal  fuels  or  electric  power  as  an  energy  source 
offers  a  large  "megaalne"  potential.  These  capabilities  could  offer  an  attractive  alternative  to  conventional  guns  and 
nlasllea  In  nesting  expected  operational  and  technological  advances  In  future  threat  systems;’  'being 

a  primary  candidate  for  an  aarly  application  of  directed  energy  technology. 

*  The  technology  pursued  In  this  eleaent  Includes  the  development  of  high  energy  laaar  devices  euch  as  pulsed  chealcal  laaera 

and  free  electron  lasers J  high  power  microwave  devices;  charged  particle  beaa  devices;  and  pulsed  power  technology.  These 

devices.  In  general,  are  at  an  earlier  state  of  development  than  continuous  wave  chealcal  lasers,  such  as  the  laser  In 
Prograa  Element  62735N,  High  Energy  Laavr  Technology,  but  have  the  potential  for  enhanced  effectiveness  In  terns  of 
propagation  through  the  atmosphere  and  enhanced  coupling  to  targets  as  mall  as  possible  systaa  advantages.  The  development 
of  these  devices,  each  at  different  power  levels,  wavelengths ,  pulse  widths,  and  frequencies  can  support  s  variety  of 
military  applications  Including  target  destruction,  surveillance,  countermeasures,  and  communications. 

*  P 

*  P.E.  62735N,  High  Energy  Laser  Technology,  Is  s  saparste  prograa  element  which  Is  focused"" to  demonstrate  High  Energy  Laser 
letnallty  against  realistic  targets  at  the  White  Sands  Missile  Range 

c.  <>’)  COHPAR1SOW  WITH  FT  19B3  DESCRIPTIVE  OTMART:  (Dollars  In  Thousands) 

*  The  changes  between  the  funding  profile  shown  In  the  FT  1913  Descriptive  Summary  and  that  shown  In  this  Descriptive  Summary 
are  as  follows: 

-  The  net  reduction  of  2,916  In  FT  1983  Is  the  result  of  s  Congressional  reduction 

-  Project  P68-366,  High  Power  Microwave  Technology,  was  increased  by  260  In  FT  1982,  300  In  FT  1983,  and  1,106  in  FT  1986 


,  This  funding  change  Is  a  restructure  of  the  eleaent. 

Funding  shown  In  F68-3!i,  Directed  Energy  Concepts,  for  FT  1983  and  FT  1986  for  work  on  laser  component  technology  was 
transferred  without  cKtnge  to  F68-362,  Laser  Weaponry  Technology. 


Prograa  Kleaant:  62768H 


Title: 


Directed  Boer  ft  Technology 

The  oat  lacraaaa  la  FT  1964  of  875  raaulta  froa  a  new  acart  la  optical  conponenta  for  high  peak-power  puleed-lassre;  tho 
anhaocad  affort  In  high  power  nlcrovavee;  and  raflnaaant  of  coat  astlaatae. 

411  other  chaogca  raflact  aloor  adjuetsente  charactarlatlc  of  raaaarch  and  exploratory  daaalopaant. 


o.  (u>  nnroinG  as  krplkctkd  ih  the  ft  1963  wucumn  giwmr 


Project 

Ho. 


P66-31I 

F68-342 

F66-343 

F6S-344 

F66-345 


FT  1981 

Title  Actual 

WEST  Ft*  PIOGHAM  ELEMENT  5“ 

Directed  Energy  Coocapta  0 

Laaar  Weaponry  Technology  (4.173)* 

Charged  Particle  laaa  Technology  (308)* 

High  Power  Microwave  Technology  (430)* 

Pulsed  Power  Technology  (2,000)* 


Total 


FT  1982 

FT  1983 

FT  1984 

Additional 

Ketlnatnd 

Refloats 

Satinets 

Ret lasts 

to  Coaplotion 

Coat 

n.w 

n.TSi 

Continuing 

Continuing 

0 

716 

611 

Continuing 

Continuing 

3,000 

7,200 

6,600 

Continuing 

Continuing 

600 

1,800 

1,800 

Continuing 

Continuing 

170 

2.000 

1,700 

Continuing 

Continuing 

1,827 

3,200 

3.050 

Continuing 

Continuing 

*  Work  on  theee  projects  for  FT  1981  was  funded  under  other  aleaenta 


8.  (U)  OTHKg  FT  1984  APPIlOPglATKIW  FOHDgi  Hone. 

F.  (0)  KgUTKP  ACTIVITIES 

The  Itafense  Adeenced  Basaarch  Frojacta  Agency  epooeors  work  In  the  development  of  particle  bean  weapon  and  visible  free 
electron  laaar  dnvlca  technology.  Tha  Defense  Advanced  laaearch  Projects  Agency  has  overall  aaoagaaant  responsibility  In  D0D 
for  coordinating  tha  Rational  Particle  lean  Technology  Progrsa  of  which  tha  Havy  prograa  la  a  part 

Tha  Havy  SKA  LIT*  prograa  la  conducting  a  lethality  daaooetratlea  of  continuous -rave  chealcal-laaers,  F.I.  62733H.  High 
Energy  Laaar  Technology 

*  Tha  Office  of  Haval  Eaaaarch  continues  to  fund  loag-tara  efforts  to  resolve  propagation  problaaa,  develops  technology  for 
toapact  accelerators  for  particle  bean  application,  funds  free  electron  laaar  research,  and  la  sponsoring  a  scaling 
daaonstratlon  axpetlasnt  for  esclasr  la  ears 

*  Tha  Amy  la  binding  In  P.K.  62307A  work  starting  In  FT  1983  for*' 

an  Aray-Ravy  coordination  end  planning  coanittaa  for  pulsed  cheat cal  lasers  has  been  establlehad 

*  Tha  Army  and  Kafy  have  a  coordinated  prograa  In  lnvnetlgatlng  the'' 


*  All  DOO-Dlracted  Knergy*  prograae  are  coordinated  and  reviewed  by  tha  Deputy  and  Assistant  for  Directed  Knergy  Weapons  of  the 
OOSDXK 


G.  (U)  WOtK  PKKFOHHKD  »T 


IW-R0U88  -  Lead  Laboratory:  Homo.  Others!  Lawrence  Liverwort  Rational  Laboratory,  Llvsrnora,  CA;  Lo»  Alaaos  Rational 
La  bo rat ary,  Los  Alaaoa,  IM;  Rtval  laaearch  Laboratory,  Vashlnston,  DC;  Raval  Surface  Weapons  Center,  Dahlgren,  VA 

*  ^CWSTKIAL  -  Usd  Laboratory'  Done.  Others:  Dosing,  Seattle,  WA;  Sti&C,  Seles,  Oanarel  Dynaalce,  Ponona.  CA;  Physics 

International,  Palo  Alto,  CA;  SA1,  San  Dingo,  CA;  STD,  Pasadena,  CA;  TRW,  Los  Angeles,  CA;  Lincoln  Laboratories > 
Massachusetts  Institute  of  Technology,  laslngton,  MA; 

*  ACADEMIC  -  Old  Donlnlon  University,  Norfolk,  ?A;  Ihlverelty  of  California,  Santa  lerbarn,  CA;  University  of  Texas,  Austin, 
TX;  U.S.  Rtval  Ace dewy,  Anno polls,  Mb;  Texas  Tech  Dalvarslty,  Lubl  >ck,  TX 


Prograa  t lament!  627688  Title:  WwtUi  Knarry  Tachaology 

H.  (U)  WtOJKTg  US»  THAN  |10  HIILIOW  III  FT  1984 

1.  (t)  Project  F68-311,  Ptwctri  Energy  Concepts: 

*  Investigate*  Mavy  requirements  (or  dlractad  anarg y  weapons  In  apica  and  othar  long-ranga  application* 

*  Provide*  Davy  acanarloa  and  dlractad  anargy  device  paraaatara  to  dlractad  anargy  project*  aanagad  by  othar  aarvlcaa  and 
DAtPA 

a.  (U)  FT  1982  Program; 

(1)  Thla  la  a  new  atart  la  FT  1983 

b.  (0)  FT  1983  Program 

d)C 

«c  J 

c.  (0)  FT  198*  Planoad  Prograa: 

(1)  identify  a pacific  tachaology  raqulraaanta  ohlch  could  aarya  aa  Mary  Input*  to  tha  DAIPA/Alr  Fore*  apac*  based  laaar 
prograa 

d.  (0)  Program  to  Coaplatloni  Thla  la  a  continuing  prograa. 

2.  (V)  Project  F68-342.  Laaar  Weaponry  Tachaology! 

*  Thla  project  develop*  the  technology  for  advanced  laaar  coocapta  that  offer  tha  potential  of  laprovad  parforaanca  and/or 
ayataa  advantagoa  over  atata-of-t ha-art  cootlauoua  war*  c haul cal  laaar* 

*  Contloaaa  development  of  pulaod  chemical  Uaar*  which  are  aapactad  tj  be  nor*  af (active  than  thalr  contlnuoua  wav* 
countarparta  In  term*  of  .propagation  and  daaaga,  and  which  any  provide  f* 

*  Develop*  advanced  fra*  electron  laaar*  which  offar  accaaalblllty  to  ollllaatar  wave  a*  wall  aa  Infrared  and  vlalbl* 
wavalaagth*,  and  tunablllty  not  avallabl*  to  c  ha  ml  cal  laaar* ^ 

*  Davalopa  component*  to  advance  the  capabilities  of  pulaad  and  continuous  wav*  laaars;  Invaatlgataa  laaar  cavities, 
advanced  laaar  nos  lias,  baaa  handling,  alrror  coating*,  and  adaptive  optics 

a.  (0)  FT  1982  Prograa: 

(1)  Tha  gas  handling  ayataa  and  ^a  adaar  for  tha  dautarlua  flourlda  pul  sad  chemical  laser  at  tewing  uaa  completed  for  a 
100  liter  device 

(2)  Cold  flow  Intarfaroaatry  of  tha  loalng  device  showed  all  density  prof lias  to  want  specifications 

(3)  tellable  repetitive  puls*  operation  was  achieved  on  the  30  liter  pulaad  chemical  laaar  at  IM  with  operation  at  $0 
pulsaa  par  second  for  a  on*  second  burst 

(A)  tepaetad  single  pula*  testing  at  T8H  on  aircraft  alualnua  showed  high  coupling  with  over  20  repeated  pulsaa  In  a  wind 
tunnal 

(5)  Preliminary  data  shows  that  a  30  Negawatt/squar*  centimeter  baaa  at  a  wavalangth  of  3.8  Blcro-maters  can  b* 
propagated  ovar  tha  ocean  without  aaroaol  breakdown 
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Program  Clement:  6276IH  Title:  Directed  Inetgy  Technology 

(6)  Hide  tunablllty  mi  60-lCO  Ulgaherta  haa  baan  demonstrated  on  a  tu par-radiant  f raa  alactron  laaar  with  a  Unevldth 
spread  of  it 

(7)  Tha  efficiency  of  thla  fraa  alactron  laaar  haa  baan  doubled  over  the  part  year 

b,  (U)  FT  1981  Program 

(1)  Perform  power  extraction,  alrror  analyala,  and  prallalnary  baan  quality  taata  on  tha  lowing  100  liter  pulaad  chaalcal 
laaar 

(2)  Parfora  single  and  repetitive  pulaad  daaage  taata  on  window  and  alrror  candidates  for  pulaad  chaalcal  la ears 

(3)  Parfora  daaage  and  vulnerability  tasting  of  basic  aerospace  aaterlals  froa  a  pulaad  chaalcal  laaar 

(*)  Initiate  Infrarod  free  alactron  laaar  technology  for  a  single  stage  device  Including  wlggler  developaant,  optical 
diagnostics,  and  wavelength  scaling 

<5)  Continue  davalopaant  of  a  high  power  nllllaeter  wave  fraa  alactron  laser  oscillator  and  complete  a  study  of  saturated 
affldancy  and  coherence 

(i)  loth  short  and  long  pulse  wllllaatai— wave  fraa  alectroa  laaar  amplifiers  will  be  designed  and  a  short  pulse  amplifier 
will  ba  fabrleatod 

(7)  Initiate  advanced  optica  components  davalopaant  program  with  davalopaant  of  a  solid  state  optical  wavagulda 
Interferometer  to  ba  used  as  a  wavefront  analyser 

c.  (h)  ft  1184  Planned  Program! 

(1)  Coaplata  technology  studies  on  toeing  and  TIM  pulaad,  chaalcal  Isaacs  and  Initiate  program  for  single  contractor  high 
power  device 

(2)  Select  window  and  mirror  aaterlals  for  pulaad  chemical  lasers 

(3)  JEarform  propagation  tests  for  the real  blooming  for  a  pulsed  chemical  laser 

<S>’  -  _  - 

(6)  Continue  technology  of  Infrared  fraa  electron  lasers  elth  studio?  of  enlttaace  and  Instability  affects,,  and 

accelerator  design  parameters  ^ 

(7)  Work  on  high  power  millimeter  wqjn  free  electron  laser  oscillators  will  ba  deferred^' 

(I)  Initiate  the  development  of  advanced  continuous  wave  chemical  laser  noaxles  which  will  give  better  beam  quality,  have 

wore  structural  rigidity,  and  ba  less  costly  than  the  currant  aosala  technology 

(3)  Fabricate  a  20  elaamnt  wave  guide  array  for  measurements  at  Infrared  wavelengths 

(10)  Initiate  tha  development  of  advanced  cooled  mirrors  and  actuators  required  to  support  a  broad  range  of  adaptive 
optic  applications  for  continuous  wave  and  pulsed  Isaacs 


d.  (U)  Program  to  Completion!  Thla  la  a  continuing  program. 

3.  (t1 * 3)  Project  WHO,  Charged  Particle  loam  Technology! 

*  Charged  particle  been  weapons  represent  tha  highest  payoff  as  well  as  the  highest  risk  In  directed  energy  technology  with 
expected  near  Instantaneous  catastrophic  kills  due  to  lo-dapth  energy  deposition 

*  The  levy  support  of  the  MkPA  coordinated  National  Charged  Partlcla  lean  Technology  Prograa[_ 


Prograa  Eleaent:  62768H 

a.  (V)  n  1982  Program 


Title:  Directed  Energy  Technolog 


(1)  Initiated  the  Many  portion  of  the  Integrated  Knj-SUW  prograa  In  Charged  Particle  leant  at  reducad  funding  laval 
fron  n  1983  euaaary 

(2)  Conpleted  elnple  nodal  of  non-relatl*latlc  bean  off acta  on  aaterlala  and  Btarted  coding  for  the  rwlatl  viatic  baaa 
cane 

<3>'  I 

b.  (0)  n  1983  Prograa: 

(1)  The  Lawrence  Llyeraore  National  Laboratory  will  be  funded  to  build  a  aaterlala  Interaction  bean  linn  for  the 
Experlaental  Teat  Accelerator 

(2) 

<3>_ 

(A)  The  analyale  of  propagation  atablllty  for  Hide  Internal  Pulae  tralna  will  ba  conpleted 

(5)  “ 

(6)  Itudtaa  will  be  initiated  to  develop  fire  control  technology  including  beaa  aenaing  and  bean  control  to  be 
incorporated  in  the  Advanced  Teat  Accelerator  during  the  FT  1988-1987  tine  fraaa 

c.  (•)  FT  1988  Planned  Prograa; 

(1)  Conatructlon  of  the  aaterlal  interaction  baaa  leg  at  the  Esparlaental  Teat  Accelerator  will  be  conpleted  and 
interaction  expariaanta  will  be  lolciated 

(2)  Coaplete  conatructlon  of  an  X-ray  cineradiography  caaara  for  uoe  aa  a  aaterlal  interaction  dlagooetlc 

(3)  ‘  ^ 

(8)  Initiate  dauelopaent  of  beaa  control  hardware  euitable  for  uee  with  the  Advanced  Teat  Accelerator 

(3)  Evaluate  potential  Naval  appllcatlona  of  particle  baaa  weapooa  for  lntrinalc  aerlt  and  coapetltlveneaa  with  other 
weapon  coacepte  for  apaclflc  aiaaloua 

d.  (U)  Prograa  to  Coaolatloni  Thla  la  a  continuing  prograa. 

W)  Project  P88-388.  Ugh  Power  Microwave  Tachaol 


r 


(17)  FT  1982  Prograa: 


(1)  The  initial  experlaenta  on£" 


(2)  Prograa  initiated  with  General  Dynaalca  to  develop'*' 


(3)  The  33  Gigaharti  gy  rot  ton  waa  upgraded  froa  130  to  330  Xlllowatte'  and  the  pulae  length  extended  fron  1  to  13  alcro- 

eeconde 


I 


i 

"» 
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b.  («»)  rr  1983  Program: 

(1)  Initial  effects  testing  at  Ganaral  Dynamics  Mill  concentrate  oo^ 

(2)  Naval  Kaaaarch  laboratory  will  aetabllih  a  teat  facility  for  nlcrowava  damage  azparlaantn  using, the  catering  aourcee 
of  35  Glgaherta  and  84  Glgaharta  with  power  lavela  of  F 

(3) r  'the  planned  progfee  will  build  on  Arny 

(Harry  Dlaaond  Laboratory)  activities 

(4)  Conplata  the  conceptual  and  detailed  dealgn  of  a^ 

(5)  Technology  for  an  ultra-high  power  millimeter-wave  aouree  will  ba  Initiated  with  dealgn  of  an  advanced  electron  gun 
and  high  aalaalvlty  cathodaa 

c.  («<)  n  1984  Planned  Program: 

(1)  Conplata  fabrication  of  the  _ 

(2)  Continue  lethality  studies, 

Initiate  an  analytical  effort  fn  parallel 

(3)  Continue  Canaral  Dynamics  effort  and  conduct  a  theoretical  effort  to  extrapolate  results  to  other  conditions 

(4)  Continue  ultra-high  power  nllllnetar-wava  source  technology  and  extend  work  to  Include  vecuun  breakdown  studies, 
radiative  output  components,  and  a  high-voltage  modulator 

d.  (»)  Prograa  to  Completion:  This  Is  a  continuing  prograa. 

5.  (U)  Project  >68-345,  fulwel  Power  Technology! 

*  This  project  Is  designed  to  develop  all  the  eleasnts  of  s  pulsed  power  eyetan  needed  to  supply  energy  tc  electrically 
driven  directed  energy  weapons  such  as  charged  particle  beans  and  free  electron  lasers 

*  Thu  technology  Issues  Include  prlne  power  sources,  energy  storage,  switching,  pulse  conditioning,  and  pulsed  power 

systens 

a.  (0)  FT  i>82  Program: 

(1)  In  prlne  power,  the  full-scale  combustor  for  a  10  Megawatt  nagaeto-hydrodyaaalc  generator  has  bean  fabricated  and  has 
successfully  demonstrated  a  multiple  start-stop  capability 

(2)  la  energy  storage,  vary  long  Intrinsic  tine  constants  (tens  of  nllll-saconds)  were  achieved  with  cooled  water  glycol 
alxturea;  this  will  result  In  significant  slapllfleatloo  sad  slse  reduction  of  poised  power  systens 

(3)  In  switching,  voltage  hold-off  per  stags  has  baas  Improved  to  30  kilovolts  per  stage  for  a  five  stage  Hydrogen 
Thyratront  significant  progress  has  also  been  achieved  In  spark  gap  switches 

b.  (0)  PT  1983  Program.: 

(1)  In  prlne  power,  perform  the  first  full-scale  power  extraction  test  fot  tbs  10  Megawatt  asgnato-hydrodynanlc  generator 

(2)  In  energy  storage,  perform  repetitive  breakdown  studies  Incorporating  a  cooled  sater/glycol  dielectric;  scaling  laws 
for  liquid— tilled  pulse  forming  networks  aoder  long-tern  charging  conditions  will  ba  established 

(3)  In  switching,  a  flve-staga  prototype  Thyratron  capable  of  holding  off  250  Kilovolts  st  a  low  pulse  rate  will  be 
delivered 

(4)  In  switching,  work  will  initiate  In  an  electron-bean  controlled  opening  switch  for  uss  in  highly  conpact  pulsed 
Inductive  storage  systens 
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(5)  A  testing  facility  with  a  200  Kilowatt  average  power  capability  will  ba  brought  on-line  at  the  Naval  Surface  Weapons 
Cantar  at  Dahlgreo,  VA 

c*  (U)  FT  IW4  Planned  Proerew: 

(1)  In  prlwo  power,  pending  eucceesful  testing  of  tho  10  Nagawatt  magneto-hydrodynamic  ganarator,  design- and  initiate 
fabrication  of  al 

(2)  In  energy  storage,  initiate  the  development  of  a  5  Hagajoula  faat-dlacharge  conpaneatad  pulsed  alternator  and  a  30 
Hegajoula  honnpolar  ganarator;  this  work  la  cowplad  to  the  previous  work  in  water/glycol  pulse  fornlng  lines  and  will 
lead  to  a  hlgh-denslty,  high-energy  demonstration  system 

(3)  In  switching,  work  on  the  1-10  Kiloherts  opening  switch  prototype  will  continue 

d.  (0)  Program  to  Completlont  This  Is  a  continuing  prograa. 

I.  (U)  PK0JKCT8  0TgB  >10  MILLION  IN  FT  IMAt  Not  applleahla 


i 


M0  ( 

%  *  • 


FT  198*  KWW  DESCRIPTIVE  SUtWART 


Prograa  Uontl 
DoD  Hlulon  Araa: 


*32028 

HI  -  Electronic  and 


Tilcal  gclencea 


(U)  FT  198*  BISOUBCBS  (P80J8CT  LI3TIMC);  (DoUare  In  Thom  and ») 


Projact 
Mo.  Tltla 

TOTAL  POM  PBOGBAH  ELEMENT 

H0525  Advanced  Technology  Daaoaetratlon  Laaar  Gyro 

W0597  Advanced  Integrated  Dtaplay  Syatea 


FT  1982 
Actual 


Tltla:  Avlonlca 

Budget  Activity:  2  -  Advanced  Technology  Develoaaent 


Additional  Total 

FT  1983  FT  198*  FT  198$  to  Eatlaatad 

Batlnata  Eatlaate  latloata  Coaplatlon  Coat 

3,130  3,83*  $,198  Continuing  Continuing 

2,6$8  3,83*  $,198  Continuing  Continuing 

*92  0  0  TN>  TBD 


Aa  thin  la  a  continuing  prograa,  tha  above  funding  lncludan  out-yaar  ancalatlon  and  anconpaaaaa  all  work  or  davelopnant 
phanaa  now  planned  or  anticipated  through  FT  198$  only. 

8.  (U)  BB1BF  BMCBIPTIOW  OP  8UWW  AMO  MISSIOK  HUB:  Advanced  avlonlcv  nyntene  are  developed  under  thla  prograa  eleaent  with 
tha  prlnary  objective  of  upgrading  coubat  affactlvnnaaa  at  nlnlauu  coat.  The  currant  and  planned  projacta  are  thole  addreaalng 
the  no  at  critical  needa  with  optlnua  exploitation  of  the  opportnaltlee  afforded  by  naturlng  technology. 

C.  (0)  C0MPAEIS0S  TOW  FT  1983  D8SCTIPT1TE  80HMABT:  (Dollara  In  Thouaanda)  The  change!  between  tha  funding  profile  ehown  In 

tha  FT  1983  Deacrlptlve  Suanary  and  that  ahown  la  thla  Daacrlptlvn  Sanaa ry  remit  frou  the  following  changee:  For  FT  1982,  a 

total  prograa  elaaant  overall  lacreaaa  of  *38  reaultnd  frou  refined  coat  eatiaatea  Including  Inflation  adjuatnente  (a  decreaae  of 
17  for  Projact  N0397  and  an  lacreaaa  of  *33  In  Project  U0323).  For  FT  1983,  a  decreaae  In  projact  W0S97  of  872  reaultnd  frou 
budgetary  conatralnta  during  budget  davelopnant  to  fund  higher  prlorly  program.  For  FT  198*.  a  total  decreaae  of  8, SOS  reaultnd 
frou  budgetary  conatralnta  during  budget  davelopnant  aa  followe:  a  decreaae  of  1,333  for  Project  V052S  (Advanced  Technology 
Deaonatratlon  Laaar  Gyro),  a  decreaae  of  2,2*7  (xeroed)  for  Project  WOS97  (Advanced  Integrated  Dlaplay  Syatea),  and  a  decreaae  of 
2,928  (earoed)  for  Projact  H1*00  (Joint  Tactical  laforaatlos  Dlatrlbutloo  Syatea  -  Weapon  Control  Syatea). 

D.  (U)  FUMD1MC  AS  REFLECTED  IM  TOE  FT  1983  BMOtlPflVS  8BMHA8T: 

Additional  Total 

Project  FT  1981  FT  1982  FT  1983  FT  198*  to  Eatlaatad 

Mo.  Title  Actual  latlaata  Eatlnate  latlnate  Coaplatlon  Coat 

TOTAL  TOt  P8D08AM  ELSNEWT  3,314  3,7*3  3,822  10,342  Continuing  Continuing 

WOS23  Advanced  Technology  Demaatratloa  Laaar  Gyro  3,314  2,499  2,8S8  3,187  Continuing  Continuing 

UOS77  Advanced  Aircraft  Ilactrlcal  Syatan  0000  Continuing  Continuing 

H0397  Advanced  Integrated  Meplay  Syatan  0  .,2*6  1,16*  2,2*7  Continuing  Contlnu'.ng 

Ml *00  JTIDS  Weapon  Control  Syatan  000  2,928  14,384  17,312 

M.  (0)  0T888  FT  198*  WjWMBMB  FOODS:  Mona. 

F.  (0)  BELATEP  ACTIVITIES:  Advanced  Technology  Deuonatratloa  Laaar  Gyro,  Project  W0325  -  Belated  developmnt  work  la  being 
per f oread  unSr  Tragrau  Bleuant  HJIHi  Conmnd  and  Control  Technology,  Prograa  Blaaant  62204P,  Aaroapace  Avlonlca;  and  Progran 
Blenent  63203P,  Advanced  Avlonlca  for  Alrerafe.  Coordination  la  mlatalnad  with  related  guidance  davelopnant e  utlllalng  Bing 
Laaar  Gyro  Technology  under  the  Joint  Service  Hedluu  Benge  Air— to -Surf ace  Mlaalle  Progran. 

Advanced  Integrated  Stapler  Syatan.  Project  MQ397  -  Related  to  United  Statea  Air  Force  Advanced  Dnvalopaent  prograa,  Digital 
Avlonlca  Intonation  Syatan. 


2*1 


Prograa  UnMti 


6310211 


Title: 


Avloalca 


0.  <U)  MQWC  raggMW  «t:  ISHMOSI:  Naval  Ueapona  Cantar,  China  Uka,  CM  Naval  Alt  Developaaat  Cantar,  Heroine ter,  PA;  Naval 

Avloalca  Cantar,  Indiana polle,  IN;  Naval  Air  Teat  Oantat,  Patuxent  Km,  m.  OBNTtACTOU;  Honeywell,  Inc.,  Hlnneapolla,  W; 

Slxger-kaarfott  Co.,  Lltto  Palla,  NJ;  Litton  Indaatrlea,  NoodlanA  Nllla,  CA;  ticbonnall-Douglae  Corporation,  St.  Louia,  NO; 

Canaral  tlectrlc  Aircraft  tqulpaant  Dlvlalon,  Utica,  NT;  IhiNhaa  Aircraft  Oo. ,  Aeroapace  Group,  Culver  City,  CA;  Intanaatrlca 
Corporation,  Caabrld Igu,  HA. 

N.  (0)  P«0JNCr«  UBS  THAN  $10  MILLION  IN  FT  19SAt 

(0)  Project  W0S23,  Advanced  Tocbaoloav  Danonatratloo  Laaar  Gyro:  THla  project  la  owing  MV  Inert lal  aanaor  capabllltlaa  to 
davolop  a  lov-coat  aariaa  of  atandardiaaJ  ayateaa  for  a  broad  baM  of  navigation  and  atrlka  avloalca.  Tha  prograa  currently  haa 
tun  aajor  thruata  to  capltallaa  on  uaturlng  laear  gyro  technology:  (1)  tha  Intagrated  Inertial  Sauaor  Aaaenhly,  to  provide 
»>■»«•  high  reliability  lnartlal  aanaor  unite  for  aircraft  and  (2)  Nigh  Performance  Sanaora  and  Syateaa,  to  develop  praclalon 

accuracy  lnartlal  navigation/ guidance  equipment  for  advanced  crulaa  ulaallea  and  combat  aircraft. 

(U)  In  rr  1982,  a  contract  waa  awarded  and  work  naa  begun  for  dealgn  and  fabrication  of  tha  Inertial  Senaor  Aaeaatbly  advanced 
devalopnaac  nodel.  A  baaallne  dealgn  ana  eetabllahad  for  alternate  eourea  laear  gyroa,  and  aoftware  vaa  developed  for  at-aea 
lnltlallaation  of  laaar  gyro  lnartlal  navigation  ayeteua. 

<U)  Tba  FT  1963  prograa  conalata  of: 

o  Continuing  dealga  and  fabrication  of  tha  Integrated  lnartlal  Senaor  Aaaaably. 
o  Continuing  Alternate  Source  Laaar  Gyro  dovelopanat  and  teat. 

o  Tranaltloa  of  Ugh  Perforaance  Sanaora  and  Syateaa  Tank  frua  atudlaa  Into  dealgn  aad  fabrication. 

(U)  Pot  PT  196A,  It  le  planned  to: 

°  Qaplete  Wild  of  lategratad  lnartlal  Senaor  Aaaenbly  and  begin  laboratory  and  flight  ovaluatlona. 
o  Oouplete  Alternate  Source  Laaar  Gyre  evaluation  aad  review  for  United  production  approval, 
o  Continue  developaaat,  teat  aad  evaluation  ol  Ugh  Perforaance  Laaar  Gyro  Sanaora  and  Syateaa . 

(U)  Prograa  to  Ooapletlon: 

o  Complete  flight  teat  aad  evaluation  of  tha  Integrated  lnartlal  Senaor  Aaaenbly. 
o  Oonplate  developaaat  aad  taat  of  praclalon  Nigh  Performance  Laaar  Gyro  Sanaora  aad  Syataan. 
o  Develop  high  perforaance,  quick  reaction  accelerometer a . 
o  Develop  aacoad  generation  low-coat,  atealle-grade  laear  gyroa. 

Project  G039I,  Advanced  Integrated  Plaplay  Syatau;  Ihla  project  la  dovoloplag  advanced  cockpit  and  crew  atatloo 
loatrtaaentatloa  eyateua  with.  varaatlle  aaltlfuuctloo  coot role  and  laforuatloo  dlaplaya  to  provide  a  atate-of-the-art  cockpit  and 
crew  atetloa  environment  In  future  Navy  aircraft  and  In  current  aircraft  which  will  undergo  the  Service  Life  Satenalon  Prograa  or 
Converalon  In  Lieu  of  Procurement  (auch  aa  P-1A,  S-3,  ate.). 


Title i  Avionic* 


hotru  Sleaentt  HMM 

(U)  In  FT  1H2,  the  cockpit  eguipueut  ha*  been  inatalled  and  Integrated;  In  tha  area  of  hardware  technology,  the  diffraction 
option*,  for  tha  haad-up-dlaplay  ha*  been  ground  haaa  taated  and  flight  taatad  In  tha  P-1#  aircraft;  In  the  aoftwar*  are*,  the 
dlaplay  format  tar  haa  been  teatod  and  da  nonet  rated, 

(U)  The  FT  H#J  prograa  eonalata  ofi 

o  Continuing  hardware  end  software  Integration. 

o  Continuing  ayetaa  Integration  and  evaluation. 

o  P— onetratlon  of  ayatea  for  MC  aircraft. 


(0)  The  FT  liH  prograa  planet  Prograa  preaently  ant  funded  la  FT  liH  and  eubeeguant  year*. 
(0)  Prograa  to  couplet loo!  Thl*  la  a  continuing  prograa. 


rt  1914  mm  agsgimg  aimim 


Prograa  (limnci 
DoD  Mtaalon  Atttl 


63207N  Title!  jWltM»UUl  toUeMtog 

Hi  -  ftrtwjgwwl  amd  Llh  5c lancet  gadget  Activity i  2  -  3wk3  Technolotv  IHwlmut 


A.  (U) 

Project 

No. 


*0512 
*0513 
*0514 
*0527 
X09A8 
SI  58* 


rt  in*  mmacM  (ptojtci  listing)!  (Ooiiart  to  Thoutanda) 


rt  i«»2 

Tltla  Actual 


TOTAL  POt  FtOGtAM  tUMtXt  5,241 
Tactical  lovlronaantal  Support  Syetee  1,748 
Autoaatad  lavlronaantal  Pradlctloa  Syataa  1,118 
Meteorological  Memoi  r  log  Syetee  842 
Demote  Ocean-Surface  Meeeurlng  Syataa  1,240 
Praelaa  Tlaa  and  Tlaa  Interval  112 
Future  Integrated  Navigation  Syataa  0 


1883 

PT  1884 

PT  1885 

Addltloaal 

to 

Total 

litlmatad 

lmata 

btlaata 

(Atlanta 

Ooaplotloo 

Coat 

8,483 

8,084 

8,822 

Continuing 

Continuing 

1,428 

1,338 

2,213 

Continuing 

Cont  lnulng 

1,516 

1,857 

2,285 

Continuing 

Continuing 

1,134 

1,855 

1,827 

Continuing 

Cont lnulng 

1,120 

1,884 

2,821 

Continuing 

Continuing 

288 

270 

314 

Cont lnulng 

Continuing 

0 

408 

462 

Continuing 

Continuing 

Aa  thla  la  a  continuing  prograa  the  above  funding  lncludea  out-year  eecalatton  and  ancoapaaaea  all  eorit  or  development 
phaaaa  now  planned  or  anticipated  through  ft  1885  only. 


8.  <U)  UIM  WUCtlPTION  or  DLWNUIT  AMP  MISSION  NttDl  The  element  coaalata  of  four  related  projecte  which  provide  envlroanental 
eupport  for  global  naval  operations; l.e.,  aaaaaenaot  and  exploltagtoa  of  aavlronnantal  effecta  oa  weapon  ayateaa,  environmental 
data  collactloa  technology,  and  ramota  eenalng  of  the  oceaa/atmoaphera  environment.  A  fifth  project,  free lee  Time  and  Tine 
Interval,  will  upgrade  the  Department  of  Oafeaae  time  ataadard  operated  by  the  Naval  Obeervatory  to  the  accuracy  required  by 
modern  cmnunlcatlona  and  weapon  tyattma.  The  alath  project,  Puture  Intagratad  Navigation  Syatmaa,  will  upgrade  and  Integrate 
conpooanta  at  conventional  navlgatloa  ayatama  onboard  aurfaca  ahlpa. 

c.  («)  OOWAKiaoN  WITH  rt  1883  1BCMWW  ggWWtl  (Dollara  la  Thuuaaada)  The  chai«aa  between  the  funding  profile  ahown  In  the 
rt  1883  Deacrlptlva  Sunnary  and  thla  Daecrlptlve  Sunset  y  are  aa  follewai  The  total  program  for  PT  1882  lncraaaaa  by  577.  Thla 
la  the  reault  of  reprogramalng  fonda  In  the  following  Individual  projactei  H0S12  Tactical  lavlroraeatal  Support  Syataa  lncraaaad 
by  804  due  to  a  dec la Ion  to  traaafar  the  functional  reaponalblllty  for  development  of  a  ahlpboerd  eavlroraental  dlaplay  eyaten 
from  0051*  Nateerolegleal  Maaaurlag  Syataa  tc  J1512.  The  dec reave  of  228  la  *0514  Meteorological  Neaaurlng  Syataa  la  the  net 
reault  of  the  traaafar  of  804  to  N0S12  and  an  lacreaaa  of  877  to  aupport  development  of  wlad  neaaurlng  equipment  for  uaa  aboard 
aircraft  carrlera.  The  total  prograa  for  PT  1883  decreaaea  by  1,441.  Thla  figure  la  the  reault  of  Inflation  changee  to 
Individual  prejeeta  of  347  and  a  Ceagreeatonal  reduction  of  1084.  The  toul  prograa  for  PT  1884  dacreaoae  by  1530.  Thla  la  the 
reault  of  reprogramming  fuada  from  the  following  Individual  project!  to  eetabllah  aa  engineering  Development  Project  111752  for  the 
Tactical  Bavlroaneat  Support  Syataa  under  Prograa  Uameat  44218NI  NO, 12  decreaaed  by  154g  *0513  dacraaaad  by  407;  NOSH  dec  reaped 
by  840  and  *0827  decreaaed  by  414. 


0.  (0)  PONDING  AS  MPUCTtD  IN  TBS  PT  1883  DgSCtIPTin  SttgjAtTl 


Additional 

Total 

Project 

PT  1881 

PT  1882 

rt  1883 

PT  1884 

to 

gallanted 

No.  _ 

Title 

Act^vel 

Intimate 

■atlaafa 

Katlaata 

Coupletloa 

Coat 

TOT4L  POt  P00GDAN  ILSMCNT 

4,654 

4,484 

7,084 

8,616 

Continuing 

Continuing 

*0812 

Tactical  btvlroueeotal  Support  Syataa 

1,148 

842 

2,353 

1,683 

Continuing 

Continuing 

*0513 

Automated  lavlroita total  Pradlctloa  Syataa 

1,180 

1,318 

1,616 

2,344 

Continuing 

Continuing 

*0514 

Mataorolaglcal  Measuring  Syataa 

f>43 

1,071 

1,134 

2,485 

Coat lnulng 

Continuing 

*0527 

Kaaata  Oeaaa-gurfaca  Naaaurlng  System 

1,343 

1,240 

1,484 

2,370 

Continuing 

Continuing 

X084S 

Preclae  Time  and  Tima  interval 

rto 

112 

258 

276 

Continuing 

Continuing 

81584 

future  Intagratad  Navlgatloa  Syataa 

0 

0 

48 

418 

Continuing 

Crntlnulng 

\ 

244 

» 

Progrnn  llntnti  HWHI 


Title i  tojigBlBi  >MllettloM 


i.  (0)  own  rt  iw  urmnuiaa  nww» 


on  (u  i)  (un») 
an  (n  2)  ojjju) 


rt  1H2  n  ttu  rr  iw*  rt  mi 

Actual  letlnsta  htlnt« 


Additional 

to 

Cggtotiw 


Total 

latlaated 

Coat 


*13  HO 

1,0*3  1,0*1 


H3  H* 

0  0 


200  t,2W 

0  2,134 


r.  (0)  KILATID  ACTITlTIggt  Prograa  Ilaaant  331«0tt,  Dafanaa  Meteorological  Satalllta  Prograa,  Project  >032*,  Dafonaa 
HataoroioglcaT  SataTTTta  Prograa  -  Ha«T  Support.  Prograa  Ilaaant  331  111,  leather  Service,  Projact  >0323,  Satalllta  Data 
Procuaslag  Spates.  Prograa  Ilaaaat  4* 2 ISM,  laalronaantal  Syetaas,  Projact  M0332,  lovlroaaaatal  Igulpaeat  Support.  Proiraa 
Slaaaat  S273W,  Oeaan  and  Ataoepherlc  Support  Technology.  Prograa  Ilaaant  SII33H,  Defense  Kaaaarch  Science*. 

0.  (O)  HOIK  PWOtHIP  »Ti  BjOjjgi  Naval  Oeaan  Systan*  Center,  San  Diego,  CAj  Naval  Oceanographic  Office,  lap  St.  Louie,  MS; 
■aval  Eavlroaaaatal  Prediction  Kaaaarch  facility,  Nootarey,  CA|  Naval  Air  Developaant  Center,  Harnlnatar,  PAi  Naval  Ocean  Kaaaarch 
and  Davolopnant  Activity,  lay  St.  Loula,  NS;  Pleat  Nuaarlcal  Oceanography  Canter  Monterey,  CA;  Naval  Kaaaarch  Laboratory, 
Washington,  DC;  Naval  Ohaarvatory,  Washington,  DC;  OONTIACTOMi  Nana. 

R.  (II)  PDOJICTS  U8S  WAN  S10  KILLtON  IN  PT  l*Hl 


(>)  Project  >0311.  Tactical  Knylronnantal  Sun  port  Svatani ;  Thin  projact  presides  for  the  developaant  of  a  ehlpboard,  nodular, 
highly  autoaated,  Interactive  aarlreaaental  data  handlln  ayatea  which  will  support  the  nultl-nlsalen  naada  of  varloua  ship  typaa. 
This  projact  will  develop  aaftware  to  convert  oceanic  and  atnoapbarte  observations  Into  weapoa/aaasor  ayatea  partoraaaca 
paraaetara.  This  lnfornatloa  will  be  used  by  tba  battle  Croup  Coaaander  to  opt  In  lie  weapoa/aeaeor  selection  and  tactical 
Positioning, 


(U)  In  PT  1*12,  bardwara  was  daalgaad  and  Its  procureaeat  Initiated;  software  developaant  was  continued  for  the  Advanced 
Pavelqpneat  Nodal. 


<U)  Tba  PT  1*13  p rag ran  conalata  oft 


a  Integrating  the  Advanced  Bavlnpaant  Nodal  hardwra. 


a  Collating  developaant  of  first  phase  of  the  executive  aaftware. 


o  Continuing  develop  neat  of  application  software. 
(U)  for  PT  1*M,  It  la  pleased  to  continual 


a  Coapletlng  developaant  of  first  phase  of  tba  application  software. 

o  Coapletlng  developaant  of  second  phase  of  the  executive  software. 

o  Integrating  and  deaonstratlni  tba  Advanced  Devalepaeat  Nodal  hardware  and  aaftware. 

(»  Prograa  to  consist  lost  This  Is  a  continuing  prograa. 

Project  >0313.  Autoaated  Invlroanantal  Prediction  Svatani  Till  a  project  pravldea  for  the  design  and  develop  neat  of  a 
■odors  Maaetlcal  Prediction  Spates  to  provide  eavlcoaneatal  predictions  to  Navy  Csnaand  and  Control.  This  project  will  develop 


7*3 


»  , 
t 


Program  IliMtti  >110711  Tltloi  jwlwgiwul  Application! 

th*  lottinn  nodule*  to  iuIjh  end  predict  th*  IUU  of  th*  itoNfhtn  and  oeoon  ovor  tho  glob*.  Hoop  Internet  It  In  th*  Hortno 
boundary  Layer  Him  chip*  tod  aircraft  operate. 

(U)  In  rt  If  81,  c aepletoe  development  and  co— anted  operation  of  the  r  .tf  Operational  Qlohnl  Ateoaphartc  Prediction  Spate*. 
Caaplatad  operational  evaluation  of  tho  Tropical  Cpclone  aodel. 

(U)  In  PY  1**1,  davelopaent  contlnooi  with  evaluation  of  the  Havp  Operational  Regional  Ateoaphorlc  Prediction  Subapate*,  the 
Local  nteoepharlc  Prediction  ouhapate*,  th*  nlned-laper  ocean  prediction  aodel  and  the  Northern  Naelaphere  polar  Ice  prediction 
aodel. 

(II)  Por  rt  ltM,  It  1*  planned  to  continual 

o  Developing  capahllltp  for  the  Olobal  Prediction  Spate*  to  Interact  with  th*  national  Prediction  Spate*  to  taprove 
regional  foreceat  occuracp. 

o  Incorporating  otratoepherle-tropoepharlc  Interaction*  Into  th*  Global  Atnoapherte  Prediction  Spate*, 
o  Development  of  regional  Ice  foreceat  aodel*.  e.g.;  baring  So*, 
o  Ivaluntlon  of  global  hpdrodpaonlc  ocean  aodel. 

(U)  Program  to  completion!  thle  1*  a  continuing  prog  roe. 

(U)  Project  HSU,  Netnore logical  Nnagurlne  bpateni  Yhlo  project  provide*  for  the  development  of  airborne  and  ahlpborno 
•entore  to  maaaur*  variability  In  the  local  enviroemeet.  The**  environmental  pareaetcr*  are  needed  to  prodlet  environmental 
effect*  on  weapon  apatam  part*  rmt  ace  la  a  up  port  of  tho  took  force  enema  odor.  Included  1*  the  develop.'- 1  of  a  ape  to*  for 
procaaeing/dleplaplag/atorlng  and  cemaanlcatlng  eavlronmantal  leforaatlon  and  weapon  apateaa  performance  Indlcaa. 

(U)  la  ft  l*Sl,  conpletad  developnent  of  nmcmtlvo  and  application  aoftwara  for  th*  Naval  Environmental  Dlaplap  Station  toallp 
Dononetrated  the  f*aalbllltp  of  upgrading  th*  performance  of  th*  Naval  Environmental  Dlaplap  Station.  Invoatlgatod  aeveral 
alternative*  to  seat  Havp  regal remeat*  ter  the  upper  air  amaeurlog  apata*  and  prepared  *  plan  to  develop  the  moat  coat-effective 
alternation. 

(U)  The  rt  UD  program  conatata  of  Initiating  developnent  of  th*  upper  air  alnl-aend*  *p*t*a  prototype  in  accordance  with  the 
*b«v*  plan. 

(U)  for  rt  ltM.  It  1*  planned  to  coot  lam*  1 

o  Developing  the  upper  air  alnl-aond*  apatam  prototype. 

o  Dealgo  nod  development  of  *  later  radar  (Ildar)  atasapharlc  profiler  and  a  ehlpboard  natoorologlcal  and  oceanographic 
obeervlng  *peten. 

(U)  frog ran  to  conpletlont  Thl*  1*  a  continuing  pragran. 

(U)  fro  tact  W0517 ,  gemote  Oc**a-»ur  face  Nnaaurlng  bpateni  Thle  project  provide}'  '*rtr  th*  devalopemnt  of  a  capability  to 
naaeur*  and  proceea  ocean  aurfecei  and  maria*  boundary  layer  peraaeter*  from  data  provided  b»  operational  environmental  eatalllte*. 
In  addition,  tht*  project  provide*  tecbeologp  to  InCogrot*  oceenogrephlc  ooneora  into  planned  DoO  and  other  national  anvlroiamntal 
aatalllta*. 

(U)  In  rt  l)S2.  developed  algorithm*  to  toot  utolUt*  eltlmator  d'Jta  and  convert  ocean  height  Information  Into  tactically 
utaful  option*  for  Antlouhnarln*  Warfare. 


2* 


rrofta  Blamantt  SjjOTR  Title  i  gnvlronnnntal  Ag^Ucttlwi 

(U)  la  FT  198),  continue  davalopaant  of  softest*  to  process  satellite  altlaatar  data,  Svaluata  techniques  to  darlv* 
atmospheric  winds  and  aaa  surface  tanyarature.  Investigate  aataillta  aanaara  to  obtain  aarlna  boundary  layer  huatdtty 
aaaauniaaata  to  a  up  port  alacto-optlc  weapon  systems. 

(U)  For  FT  !9M,'lt  la  plannad  to  continual 

o  evaluating  darlvad  oceanographic  producta  produced  f ran  aataillta  altimetry  data, 
o  Ibatlnt  techniques  for  obtaining  ataoapbarlc  ulnda  frau  geostationary  and  polar  orbiting  aatallltaa. 
o  Oavolopuaat  of  algarltlaaa  to  an  tract  paranatara  far  alactro-optlc  uaapon  ayataaa. 

(U)  Program  to  cooplatloal  Ibla  la  a  continuing  program. 

(U)  Prelect  >0)48  ■  F  tael  an  Time  and  Tim*  latatyalt  Ibla  project  provide*  for  tba  upgrada  of  tba  IAS.  Naval  Observatory's 
Neater  lyataa  from  H®  (to  th*  alnua  It)  to  UtO  (to  tba  alaua  18)  a*  a  rafaranca  aystea  for  tba  Dapartoaat  of  Dafoat* 

lndwJLag  Navy  gurfaco,  labaarfaca.  Air  and  Shore  Platform  Oanamalcatlona,  Navigation  and  Weapon  Spat  aaa,  tin*  and  frequency 
requirement*. 

(0)  la  FT  1981  parcbaaad  and  1  natal  lad  th*  Second  lav  1  roan*  at  ally  Controlled  No  a  1  tor  Station.  Continued  Data  Acquisition 
System  harden ra  and  aoftear*  latagratian.  Parcbaaad  two  %dtog*a  Naaara  ualag  related  OPR  funds. 

(U)  The  FT  19S)  program  consists  of i 

o  Acquiring  a  Narcury  Stored  ION  Davies. 

o  Continuing  Data  Acquisition  Syatm  and  Tina  Seal*  latagratloa. 
o  Installing  and  Integrating  tba  two  Hydrogen- Naaara . 

(U)  For  FT  ISM,  it  la  plannad  to  continual 

o  Installing  and  pa rfaraiag  ays tan  latagratloa  and  casting  oa  tba  Narcury  Stars*  ION  Davie*, 
o  Acquiring  tba  Improved  Cast  urn  Beam  Frequency  Standard  or  Superconducting  Cavity  Oscillator. 

(D)  Program  to  complatloat  This  la  a  continuing  pragraa. 

(U)  Project  SUSS.  Fetuta  integrated  Navigation  System  Thia  project  provides  for  the  daalga  and  development  of  laprovad 
conventional  navlgatlca  aids  (digital  santaat,  alidad*,  platting  davlcaa,  ate.)  aad  for  tba  Integration  of  proaant  and  future 
navigation  aenaors  aad  ayatoma  aboard  surf  sea  ships.  Tbla  will  anabla  nor*  aff  leant  ana  of  aalatlag  navigation  sansora  and 
syatana  aad  will  provide  lapravad  aavlgatlau  capabllltlaa  to  those  ship*  which  do  not  have  sophisticated  n tvlgatlun  davlcaa 
(aataillta  racalvara  aad  otbar  radio  aids)  or  which  loss  access  t*  each  davlcaa  duo  to  equipment  failure  or  anany  action. 

(tt)  Th*  IT  19S)  pragraa  consist*  of  project  planning  aad  requirements  definition.  This  project  la  a  now  start  In  FT  198). 

(1)  Th*  FT  19M  pragraa  coaalats  of  syataa  definition  aad  design. 

(U)  Pragma  to  complatloat  This  1*  a  continuing  program. 

I.  (U)  PR0J8CT8  0988  <10  MILLION  IN  FT  1981.  Nat  applicable. 


FT  198*  KDTtE  DBSCBlfTlVB  SUlpjAET 


Progrnn  Elivonci 
DoD  Mission  Aron: 


632 10H 

iU  -  Engineering  Technolog 


Title.  Mwjgjj  Aircraft  Propulsion  S>W>m 
Budget  Activity:  2  -  Advanced  Technology  Davelopaant 


A.  (U)  FT  1986  BKSOUWCBS  (PB0J1CT  LISTING):  (Dollars  In  Thousands) 

Project  PT  1982 

FT  19*3 

FT  1986 

FT  1985 

Additional 

to 

Total 

Estlaated 

No _ 

Title 

Actual 

Eatlaato 

Eotlaate 

Eatlaato 

Coaplotlon 

Cost 

TOTAL  FOB  PK0GBAH  KLEMH1T 

9,551 

10,113 

6,05* 

20,532 

Continuing 

Continuing 

HC5S0 

Joint  Technology  Dsaonatratur  Engine 

5,906 

5,366 

3,626 

7,162 

Continuing 

Continuing 

HO  M2 

Propulsion  Coaponent  Technology 

1,956 

1,53* 

0 

0 

Continuing 

Continuing 

HI  56* 

Multiple  Application  Cora  Engine 

591 

1,021 

983 

13,390 

360,509 

356,496 

U1631 

Incraasad  Capability  Auxiliary  Power  Unit 

1,100 

2,190 

1,651 

0 

0 

6,941 

Aa  thla  la  a  continuing  progren,  tha  above  funding  profile  lndudea  outyaar  escalation  and  encoapaases  all  uork  and 
developarnt  phases  cow  planned  or  anticipated  through  1985  only,  except  for  Projects  V1SU  and  W1631,  for  which  tha  above  funding 
Includes  all  work  or  davelopaant  phases  now  planned  or  anticipated. 


S.  (U)  MW  BMCUWMg  OP  ElEHgHT  MID  MISSION  Mini  This  eleaant  provides  for  the  advanced  davelopaant  of  coaponents  for 
aircraft  propulsion  systaaa  applicable  to  currant  and  future  Navy  needs  (W0M2,  Propulsion  Coaponent  Technology)  as  well  as  a 
aaana  for  enhancing  propulsion  systaas  capability  through  advanced  technology  danonetretor  engines  which  provide  a  realistic 
Integrated  perforaanca  and  structural  assessaant  of  these  coaponents  (HOMO,  Joint  Technology  Deeonstrstor  Engine),  Work  under 
Project  H0M2  la  coordinated  with  tha  Air  force.  Work  under  Project  HO 5*0  Is  joint  with  the  Air  force.  These  technology 
deaonstrator  englnee  are  applicable  to  broad  claaaea  of  futura  Saval  aircraft  systaas.  Contained  within  tha  aleaant  Is  a  Joint 
Navy/Alr  force  project  (W154C,  Multiple  Application  Core  Engine)  for  davelopaant  of  a  Joint  Long  Bangs  Propulsion  Plan  which  will 
lead  to  the  design  and  fabrication  of  early  prototype  versions  of  tha  next  generation  of  large,  hlgh-thruat  engines  using  a 
coaaon,  autlpla  application  angina  core.  Also  within  tha  aleaant  Is  a  project  (W1631,  Incraasad  Capability  Auxiliary  Power  Unit) 
which  provides  for  tha  davelopaant  of  an  Increased  capacity  auxiliary  power  unit  for  the  9-3A  aircraft,  to  Increase  aircraft 
avionics  cooling  capability  and  to  power  tha  aircraft  Independent  of  ground  support  agulpaent. 


C.  (U)  COKPABIBON  WITH  inf  1M3  HMCHFTtTI  SUHMABTi  (Dollars  In  Thousands)  Tha  changes  between  the  funding  profile  shown  In 
the  FT  lMl  Descriptive  Suaaary  and  that  shown  in  This  Descriptive  S unwary  are  as  followa:  A  net  Increase  In  tha  Prograa  Eleaant 
of  561  In  ft  19(2  wee  due  to  an  Increase  of  1100  for  tha  Increased  Capability  Auxiliary  Power  Unit  and  budgetary  adjuatnonto  In 
other  projects.  A  net  decrease  of  6126  In  FT  19*6  was  dua  to  budget  constraints.  In  FT  19*6,  Project  HOMO  was  daereased  by 
2,M5  and  Project  HO 5*2  was  decreased  by  2,076  duo  to  a  levy  decision  to  tranafar  these  aaounts  Into  a  higher  priority  prograa, 
and  Project  HI631  was  Increased  by  *60  to  anahla  tha  prograa  to  coaplste  in  FT  1986  as  originally  planned. 


0.  (U) 

Project 

ho. 


W0  5*0 
W0M2 
H1568 
W1631 


FgOWM  A*  llfllCTBD  MMWEJt  19*3  DEJCtlPTlTE  MBHAETi 


PT  1981 

PT  1982 

FT  1983 

PT  1984 

Additional 

to 

Total 

Estlaated 

Title 

Actual 

Satinets 

Eetlaate 

Estlaeta 

Coaplstlon 

Cost 

TOTAL  FOB  PBOCBM  ELEMENT 

14,504 

8,990 

10.113 

10,182 

Continuing 

Continuing 

Joint  Technology  Daaonstrator  Engine 

9,419 

6,033 

5,364 

6,309 

Continuing 

Continuing 

Propulsloa  Coapoaoat  Technology 

5,085 

2,167 

1  ,SM 

2,076 

Continuing 

Cont  tnuing 

Multiple  Application  Core  Baglas 

0 

790 

1,021 

1,006 

328,443 

331,265 

Incraasad  Capacity  Auxiliary  Power  Unit 

0 

0 

2,190 

791 

2,800 

5,781 

I.  (0)  OHM  FT  19*6  APP9OFBIAT10U8  FUNDS:  Hone. 


Program  Element:  632 10H  Title:  Mwactd  Aircraft  Propulsion  Systems 


F.  (U)  RELATED  ACTIVITIES:  WO 380,  Joint  Technology  Demonstrator  Engine  -  Contains  related  work  la  WO 58 2,  Propulelon  Coaponent 

Technology;  PE  63202F,  Aircraft  Propulelon  Subsystem  Integration;  end  PE  63216P,  Adeaced  Turbine  Engine  Gee  Generator. 
W0582.  Propulelon  Conponeot  Technology  -  The  Air  Force  hoe  the  Advanced  Turbine  Engine  Gen  Generator,  PE  63216P,  end  Aircraft 
Propulelon  Subsystem  Integration,  PE  63202P,  underway.  Theee  elenente  ere  Involved  with  the  development  end  evaluation  of 
advanced  propulelon  eyeten  conponente.  The  navy  progren  coordinate*  the  uae  of,  and  Incorporate*,  theee  coaponeat*  and  their 
related  technology  lnaofar  ee  poaalble.  Eery  close  coordination  1*  anlntalned  between  the  Envy  and  the  Air  Force.  Air  Force  end 
Navy  representative*  review  and  concur  In  proponed  work  atateeeate,  and  participate  In  the  evaluation  o.f  propoeal*  and  the 
selection  of  contrstore.  A  Joint  Navy/Air  Force  Turbine  Engine  Advanced  Development  Plan  hna  been  developed.  This  plan  defines 
both  Nav7  and  Air  Force  technology  and  demonstrator  engine  programs,  and  advanced  component  technology  for  joint  or  single 
service  support.  Outyeer  plana  for  both  aervlca*  reflect  and  include  joint  service  ragulreannts.  HI 348,  Multiple  Application 
Core  Engine  -  This  la  a  Joint  program  with  the  Air  Force.  W1631,  Increased  Capability  Aunlllery  Power  Onlt  -  Ho  related  Air  Force 
activities.  ~ 

G.  (U)  WOBK  PEBFOEMED  IT:  OMKWSEi  Havel  Air  Propulsion  Center,  Trenton,  RJ;  Hevsl  Air  Devwlopmnt  Center,  Warminster,  PA; 
Haval  Postgraduate  School,  Monterey,  CA;  Haval  Air  Tost  Center,  Patuxent,  HD.  COHTEACTOKS:  General  Electric  Coupany,  Bvendale, 
OB;  Detroit  Diesel  Allison  Division,  Indianapolis,  IH;  Teladyna/CAE,  Toledo,  OH;  Pratt  md  Whitney  Aircraft,,  Heat  Palm  Beach,  PL; 
Garrett  Turbine  Engine  Company,  Phoenix,  AZ. 

H.  (U)  PROJECTS  LESS  THAH  $10  H1LU0IC  IH  FT  IMA: 

(D)  Project  W03B0,  Joint  Technology  Demonatratcr  Engine:  This  project  provides  for  the  structural  and  performance  evaluation 
of  advanced  technology  propulsion  system  components  In  as  Integrated  engine  environment. 

(U)  In  FT  19E2,  fabrication  of  the  Joint  Technology  Demonstrator  Engine  IA  engines  at  the  contractors'  pleats  were  continued. 
Several  performance  runs  were  conducted  at  Teledyna/CAE. 

(II)  The  FT  1983  program  consists  of: 

o  Performance  and  structural  tests  at  all  of  tho  contractors'  plants. 

o  Completion  of  the  design  and  analysis  of  the  GE  Joint  Technology  Demonstrator  Engine  Build  3  Hod  A  high  pressure 
turbine. 

(0)  For  FT  198A,  It  la  planned  to: 

o  Complete  performance  and  structural  testing  of  the  Joint  Technology  Dsmonsf.rator  Engine  IA. 
o  Initiate  design  and  analysis  of  the  Joint  Technology  Demonstrator  IB., 

o  Continue  fabrication  of  the  GE  Joint  Technology  Dsmonstratlon  Engine  Build  3  Mod  A  (Appllcatlone  Concept  Vehicle). 

(U)  Program  to  Completion:  This  Is  a  continuing  project. 

<U)  Fcojsct  H0382.  Propulsion  Component  Technology:  This  project  provides  for  the  design  and  advanced  development  of 
propulsion  system  coapooents  which  arm  necessary  to  support  Ha ty  mission  nseds. 

(U)  In  FT  1982,  testing  of  the  Full  Authority  Digital  Controls  mss  completed.  Herb  one  Initiated  on  devmlopwnt  of  large  slse 
aooocryetal  blades. 
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Ptogtu  Sleaant:  6321011  Title:  Advanced  Alrcreft  Propulsion  S}it««« 

(U)  The  FT  1983  progree  conelete  of: 

o  Continued  development  of  the  Urge  elie  mnnocrystal  turbine  blades. 

o  Cherneterltetlon  of  production  propertlee  for  monotryetal  eontlnge  tor  turbine  bledee  end  for  enxll  else  monocrystal 
turbine  bledee. 

o  Initiation  of  an  analysis/teat  prograa  for  engine  radar  crona  aectlon  reduction. 

(0) The  FT  1986  program  plana:  Program  presently  not  funded  In  FT  1986  and  subsequent  years. 

(U)  Project  HI 368.  Hultlple  Application  Core  Engine:  Thle  project  provides  for  the  development  of  a  Joint  Long  Range 
Propulsion  Flan,  which  will  land  to  the  design  and  fabrication  of  early  prototype  versions  of  the  next  generation  of  large  high- 
thrust  engines  using  a  coneon ,  multiple  engine  core. 

(U)  In  FT  1982,  the  first  phase  of  the  overall  program  or  advanced  Technology  engine  Studies,  was  completed.  The  second 
phase,  or  Propulsion  Aeaasamant  for  Tactical  Systama  was  Initiated. 

(U)  The  FT  1983  program  consists  of: 

o  Completion  of  the  Propulsion  Assessment  for  Tactjlcal  Systems  phase  of  the  overall  program. 

(U)  For  FT  1986,  It  la  planned  to: 

o  Initiate  preliminary  design  of  the  proposed  multiple  engine  core. 

(8)  Program  to  Completion:  Complete  development  of  Joint  Long  Range  Propulsion  Plan  leading  to  design  and  fabrication  of 
early  prototype  versions  of  the  next  generation  of  Urge  high-thrust  snglnee  using  a  common,  multiple  engine  core. 

(0)  Project  111631.  Increased  Capability  Auxiliary  Power  Unit:  This  project  provides  for  tha  development  o'  an  Increased 
capacity  auxiliary  power  unit  for  the  aircraft  to  Increase  aircraft  avionics  cooling  capability  and  to  power  the  aircraft 
Independent  of  ground  support  equipment. 

(II)  In  FT  1982,  development  of  this  Increased  capacity  Auxiliary  Power  Unit  was  Initiated  at  Garrett  Turbine  Engine  Conpanj  , 
Phoenix,  Arisons. 

(U)  Tha  FT  1983  program  consists  of: 

o  Completion  of  tha  Auxiliary  Power  Unit  development. 

o  Performance  of  qualification  teats  on  the  Auxiliary  Power  Unit  at  tha  Haval  Air  Propulsion  Canter,  Trenton  HJ. 
o  Initiation  of  aircraft-installed  performance  tests  at  the  Haval  Air  Test  Center  Patuxent  liver,  MD. 

(U)  For  FT  1986,  It  Is  plaamed  to: 

o  Complete  all  testing  of  the  Increased  capacity  Auxlliery  Power  Unit, 
o  Transfer  of  this  program  to  a  production  contract. 

(U)  Progree  to  Coaptation:  This  program  completes  In  FT  1986. 


I.  (U)  PROJECT  OVER  810  HILLIOH  In  FT  1986.  Hot  Applicable. 
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ft  1984  jjjttj  omimvt  soimaky 


fioftta  IlMHtt 
DoD  Nlsulon  Arias 

a.  (o)  ft  m*  u 

Fro  j  act 
Mo  Tltla 


63216M 

to  -  Inalaaatl 


Tachnolcg 


Ttclat  Airborne  Lit*  Support  Syatam 
M|M  Activity)  2  -  Advanced  Tachmolo 


(WaaCj  LIRIgO)  s  (Dollar*  In  Thou*  and  a) 


TOTAL  FOR  FDOCgAM  CLHEVT 

Alreraw  Protective  Clothing  and  Device* 

Ibxlnua  Performance  Ejection  Syataa 

Halo  Aircrew  9arvlvabU.lt*  fnhancamant  Frojaet 


“  ”  Additional  Total 

FT  1*82  FT  I  M3  FT  IMA  FT  1983  to  tattaatad 

Actual  tatlnata  gaUaata  tatlnata  Copulation  Coat 

2,871  3,483  620  690  Contlnulnt  Contlnulnf 

1,715  2,204  620  690  Continuing  Continuing 

16C  0  0  0  0  4,772 

796  1,279  00  0  2,075 


Aa  thla  la  a  continuing  program,  tha  ahova  landing  lncludaa  out-year  aacalatlon  and  ancompaaau*  all  work  or  davolopaant 
phaaaa  non  planned  or  anticipated  through  FT  1985  only, 

U.  (0)  Mlg  DMCgimOg  OF  Tl.gHm  ADC  jOgglOM  gggDi  Thla  alaaant  proa  idea  (or  tha  davolopaant  of  Integrated,  advanced  airborne 
Ufa  aupport  ayetoma  daalgnad  to  protect  helicopter,  fighter/attack  aod  patrol/tranaport  crave  (ran  natural  and  Induced 
environmental/ phyelologlcal  atraaaaa  and/or  haaarda  an  countered  during  military  flight:  operation*.  Than*  development*  are 
daalgnad  to  anhanca  a pacific  alaalaa  performance  uhlla  providing  alreraw  protection  from  Inflight  atraaac.e  auch  aa  acceleration 
or  C  forcoa,  vibration,  buffet,  debilitating  temperature*  aod  harmful  radiation.  All  other  protertlv*  clothing  and  davleaa 
related  to  lnfllght/uudarwater  aacapa  ami  poatfllght  aurvlval / raacoa  on  land  or  aaa  are  developed  tor  functional  compatibility 
with  normal  inflight  equipment*. 

C.  (U)  COHFAglgQM  WITH  FT  1981  MWmn  HDHARTs  (Dollar*  In  Thouaanda)  Tha  change*  batuaao  the  fund  leg  prof  11*  Ohoun  In 
the  FT  1W3"  "teaacrlptlv*  Suamary  and  that  ihsm  In  Thla  Dancrlptlv*  Summary  are  aa  follow*!  A  total  dacraaa*  of  269  occurred  in  FT 
1M2.  Termination  of  project  number  WM88,  Maximum  Farformaaca  lacapa  Syatan,  raaultad  In  raductlou  of  130  and  project  number 
M0 584,  Aircrew  Protective  Clothing  and  Davleaa  maa  reduced  by  139  due  to  budgetary  conatralnt*.  Tha  FT  19SA  budget  for  MOSS* ,  the 
only  active  project  In  FT  198A,  maa  reduced  by  2132,  Other  project*  ongoing  prior  to  FT  19B3  remain  temporarily  deferred  due  to 
budgetary  cooat taint a. 

0.  (o)  ngam  a»  gtpwcra  iimn  1M3  wgimn  whmakti 

Additional  Total 

Project  FT  1981  FT  1982  FT  1983  FT  1984  to  Batluatad 

Mo.  Title  Acteal  Tatlnata  Intimate  latlmat*  Completion  Coat 

TOTAL  FOg  rtOGRAH  8UMDR  4,521  3,140  3,463  2,752  Continuing  Continuing 

M0 584  Alrcrow  Protect lva  Clothing  and  Davleaa  2,198  1,854  2,204  2,732  Continuing  Continuing 

M0888  Maatmum  Farformauce  (Jaetlaa  Syatau  2,323  490  0  0  0  4,902 

M1401  Halo  Alreraw  Survivability  Bohaocamant  Frojaet  0  796  1,279  0  C  2,075 

(.  (o)  gam  rr  1984  appeopeiatioms  nmwi  Moo*. 

F.  (0)  E1UT8D  ACTIVlTim  All  Alreraw  Ufa  Support  project*  at*  coatrollad  for  duplication  and  oomaooallty  by  regular  mtatlnga 
of  the  Trl-Survlc*  U/a  Support  gqulpmaat  Starring  Coumlttoa  and  tha  Joint  Environmental  Morklng  Group  (Flight).  Aaroapacn  Flight 
Dynamic*  Ft  62201F|  blomaClcal  Tachaology,  Ft  6275M}  Alteram  Ufa  Support  Syatamo,  6. A,  Ft  64264NI  and  Llf*  Support  Equipment ,  Ft 
64706^  all  perform  coordlaatad  project*  related  to  FI  63216M. 
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C.  (0).  MORE  FEEFOEMEP  Et:  UHSOOSE:  Lead  laboratory  la  the  Naval  Air  Davalopaent  Center,  Varalnstar,  PA.  OTHMLSi  Naval  Air 
Engineering  (Center,  Lakahurst,  nJj  Naval  Weapons  Center,  China  Lake,  CA;  Neval  Ordnance  Station,  Indian  Head,  HD;  Naval  Air  Teat 
Center,  Patuxent  River, HD.  CONTRACTORS!  Thlokol,  Srlghna  City,  UT;  Stencel,  Aehvllle,  NC(  Grunaan,  Sethpage,  NT;  HcDonald 
Dougina,  Saint  Louie,  MO;  Dayton  t.  Crown,  Bohaata,  NT;  Slkoraky,  Stafford,  CT. 

H.  (U)  PROJECTS  ass  TRAN  $10  MILLION  IN  FT  1984; 

(U)  Ptolect  HOSSAj  Alrcteu  Protective  Clothing  and  Davlceai  Thin  prdject  provides  each  alrcrevaan  ulth  a  functionally 
Integrated  eyetea  of  protactlve  clothing  and  aqulpaanta  designed  to  ensure  protection  agalaat  natural  and  Induced  eovtronaental  or 
physiological  hasarda  encountered  during  routine,  eoabat  and  eaargeney  flight  operatloea  aa  veil  as  during  escape,  survival  and 
reacue  following  loss  of  the  aircraft.  Technology  products  for  this  project  seek  to  lntagrete  aircraft  life  support  and  escape 
sob  ay  a  tens  Into  protective  syataaa  crapatlble  with  specific  Navy  Mission  eccoapllahwent. 

(f)  Xn  FT  1H2,  fabrication  of  spates  prototypes  was  Initiated  for  Of fenslve/Dafenslve  Multi-Wavelength  Laser  Protection 
(Prevents  eye  danage  froa  own  or  aneay  lasers)  and  the  Servo  Antl-C  Valve  (Increases  aircrew  C  tolerance  by  1G).  Initiated 
coaponent  fabrication  for  the  Advanced  Concept  Ejection  Seat  Restraint  Systea  (Update  of  30  year  old  design  for  aircrew 
positioning  and  restraint  during  air  cnabat  aaneuvers  or  ejection). 

(0)  The  FT  1983  prograa  connlaca  oft 

o  Conclusion-  of  raqulraaaats  analysis,  design  tradeoff  studies  and  systea  design  for  the  Advanced  Concept  Ejection 
Seat  Restraint  Systea. 

o  Coaplatlon  of  Of fenalve/Dafenslve  Multl-Wavalength  Laser  Protection  Systea  davalopaent  uodel,  flight  teats, 
evaluation  of  laata,  aad  transition  to  Engineering  Davalopaent  In  PE  6416AM,  Ufa  Support  Equlpaent. 

o  Conclusion  of  laboratory  teats  of  the  Servo  Antl-C  Valve,  fllRht  teats,  evaluation  of  reaulta  and  transition  to 
Engineering  Davalopaent. 

(U)  Tor  FT  19S4,  It  la  planned  to: 

o  Initiate  aubayctea  fabrication  of  Advanced  Concept  Ejection  Seat  Restraint  Systea. 

o  Initiate  aubeystea  tenting  aad  evaluation  of  the  Advanced  concept  Ejection  Seat  Reatralnt  Systea  as  couponenta 
becoae  available. 

(Q)  Prograa  to  ooapletloa:  This  Is  a  continuing  prograa. 

(U)  Project  M1401.  Helicopter  Aircrew  Survivability  Enhaucoaeut  Project  This  prdject  develops:  (1)  A  helicopter  eaergency 
egress  systea  to  assist  helicopter  occupants  In  locating  eaergency  exits  (ollowlng  crashes  Involving  unusual  attitudes,  subaerslon 
or  darfcneia;  and  (2)  A  syatea  for  floating  or  slowing  down  the  sink  rate  of  a  helicopter  following  aa  ocaan  crash. 

(0)  In  FT  19S2  a  detaralnatfoo  of  essential  helicopter  eaergency  egress  lighting  paraaeters  was  coapleted  and  specific 
requlreaents  rod  specifications  developed.  An  evaluation  of  existing  lighting  concepts  was  coapleted  and  prototypa  fabrication 
Initiated,  lest  plans  were  coapleted  and  developaental  coaponents  fabricated  for  Helicopter  Flotation/ Sink  Rate  Retardation; 
tradeoff  analyses  and  developaental  testing  ware  Initiated. 

(U)  The  FT  1983  prograa  consists  of: 

o  Fabrication  and  testing  of  Helicopter  Eaergency  Egrets  Lighting  aysteas. 
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o  Evaluation  and  transition  of  taergancy  Igraaa  Lighting  to  Ft  64264H. 

o  Canplatlon  of  Helicopter  ttotatlon/Slnk  Kata  Retardation  tradeoff  analyaaa,  developmental  tooting,  evaluation  and 
tranaltlon  of  project  to  laglnaarlng  Development. 


(D)  Thla  program  la  schadulad  to  conclude  during  FT  1963.  All  FT  1964  work  will  continue  aa  a  function  of  engineering 
development  under  Ft  MltM,  Life  Support  Equipment. 

I.  (0)  PROJECT-OVER  610  mug  n  FT  19»A.  Hot  Applicable. 
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Program  Element:  6321711 

DoD  HI  a  alon  tcu:  333  -  Engineering  Technology 


Title  MwjCji  Aircraft  Subsystem 

Budget  Activity!  2  -  Adviced  Technology  Devslopmnt 


A.  (»>  FT  1984  -EESOPICES  (PECJ8CT  UOTgl  (Pollen  la  Thousands) 


Project 

FT  IM2 

FT  1983 

FT  1984 

FT  1985 

Additional 

to 

Total 

Eat tasted 

Mo 

Title 

Actual 

Estimate 

Estimate 

Eatlnete 

CoaolitlOQ 

Cost 

TOTAL  FOE  FB0GBAM  ELEMENT 

4,276 

2,428 

4,884 

5,703 

Continuing 

Continuing 

110446 

Advanced  Avionics  Subsystem  (ASM  Eadar) 

1,144 

887 

3,693 

4,380 

Continuing 

Continuing 

M0316 

Avioptlcs  (Airborne  Fiber  Optics  Systems) 

950 

13 

0 

0 

TBO 

TBD 

W0647 

Composite  Structures  for  Advanced  Aircraft 

e 

a 

1,191 

1,323 

Continuing 

Continuing 

U0885 

Modular  Avionics  Packaging 

1,102 

787 

0 

0 

TBD 

TBD 

W0692 

Information  Handling  System 

1,0(0 

741 

0 

0 

TBO 

TBD 

*  Funded  In  FE  632S1M.  Aircraft  System  (Advanced)  3,373  la  FT  IM2  and  1,000  la  FT  IMS. 

As  this  la  a  continuing  program,  tha  above  funding  Includes  out-year  ascalatoa  and 

! 

• 

: 

• 

all  work  and 

development 

phtua  ao«  planned  or  sntlclpeted  through  Ft  IMS  only. 


B.  (0)  mg  DESCRIPTION  or  EUMBHT  AMD  MBW  HEED:  Advanced  aircraft  avionic  subsystem  are  developed  with  the  objective  of 
upgrading  eyataa  performance,  reliability,  and  aurvlvablllty  uhlla  reducing  weight,  volume,  and  coat.  Tha  project a  aaphaalae  the 
utllliatlon  and  lnaertlon  of  new  technologlea  In  ongoing  tyatena  aa  well  aa  In  their  avionic  ayntea  archltacturea.  Developed  alao 
are  related  phyalcal  and  electrical  atandard  lntarfacea  Which  adapt  to  dlfforant  platform  thereby  facilitating  the  Introduction 
of  new  technologlea  and  aubeyatnea. 


C.  <U)  C0WAEI8QH  WITH  FT  IMS  DESCRIPTIVE  SMtlAETi  (Dollara  la  Thouaanda)  Tha  changea  between  tha  funding  prof  11a  ahown  In  the 
FT  IMS  Daocrlptlve  Smeary  and  that  ahown  la  thla  Descriptive  Suemry  arei  Project  W0046.  Advanced  Avlonlco  Subayatmai 
teductlooa  of  300  In  FT  1M3  and  1,AA1  In  FT  11W  are  the  result  of  budgetary  constraints  daring  budget  development  •  Cue  to  TT 
19*4  budgetary  conatraleta,  and  the  high  priority  of  thla  project,  other  projects  were  reduced  to  aoro. 
Project  W0647 ,  Composite  Structures  for  Advanced  Alrcraf^  funded  at  a  level  of  yFl  In  FT  IMA  Is  scheduled  for  treosfer  to 
Program Element  6321 7h  from  Program  Clement  (3251H  with  tha  reduction  of  S/k$0  resulting  from  budgetary  coeatralnr.a  during  budget 
developaant.  Tha  reduction  of  2/130  In  FT  IMS  la  the  result  of  Congressional  action. 


o.  (0)  nnronn  u  deflected  m  the  ft  ims  wcymB  suhhaet; 


Project 

FT  1981 

FT  1982 

FT  1983 

FT  1984 

Additional 

to 

Total 

Estimated 

Mo. 

Title 

Actual 

Estimate 

Estimate 

Estimate 

Completion 

Cost 

TOTAL  FOB  FtOCRAM  ELEMENT 

0 

4,500 

4,928 

11,437 

Continuing 

Continuing 

H0446 

Advanced  Avionics  Subsystem  (AH  Eadar) 

0 

1,144 

1,187 

5,134 

Continuing 

Continuing 

U0516 

Avioptlcs  (Airborne  Fiber  Optics  System) 

0 

1,101 

1,213 

1,534 

Continuing 

Continuing 

W0885 

Modular  Avionics  Packaging 

0 

1,252 

1.287 

2,143 

Continuing 

Continuing 

H0892 

Information  Handling  System 

0 

1,003 

1,241 

2,046 

Continuing 

Continuing 

W0647 

Composite  Structures  for  Adv  Aircraft* 

(3,003)* 

(3,744)* 

(3,430)* 

(6,671)* 

Continuing*  Continuing* 

*  Hon  Add  -  Shown  In  Ft  63231H  Aircraft  Systems  (Advanced)  In  FT  1983  Descriptive  Sumary. 
E.  (0)  OCTEE  FT  IMA  APPEOFEIATIOM  FUHDd:  Rone.  \ 


Program  E tenant: 


632 17H 


Title:  Advanced  Aircraft  Subsystems 


P.  (U)  RELATED  ICTOITWl  W0466,  Advancsd  Avionics  gulwgetsm  (A1W  Radar):  Advanced  Surveillance  Radar  Prograa,  Roaa  Air 
Development  Center;  W0316,  Avtoatlca:  United  Stataa  Air  Force  Digital  Flight  Control  Syatea  Progrea,  Flight  Dynamics  Laboratory, 
Wrlght-Patteraon  Air  Force  Bane,  Ohio;  Avlonlci  Coaponants  and  Suhayateaa,  Prograa  Element  64203N  Defense  Standardisation; 
Advanced  Digital  Optic  Control  Syatea  at  Aray  Advanced  Technology  Laboratory,  Fort  Bustls,  PA;  Very  High  Speed  Integrated  Circuits 
prograa,  W0647,  Composite  Structural  lot  Advanced  Aircraft!  Continuous  lnforaatlon  exchange  with  the  Aray,  Air  Force,  NASA, 
lnduatry,  and  educational,  institution!  In  addition  to  utilising  technologies  developed  In  applicable  exploratory  Developaent 
prograa  aleaents.  Coapoalta  Materials  Structures  research  and  developaent  In  Prograa  Elements  62761N  and  62241N  provide  the 
technology  base  for  the  Composite  Structures  for  Advanced  Aircraft  Program  HOSSi,  Modular  Avionics  Packaging:  Mevy's  Standard 
electronic  Module  Prograa;  Avionics  Coaponants  and  Subsystem,  Prograa  tleaent  64203^  (bafanaa  standardisation};  Very  High  Speed 
Integrated  Circuits  Prograa  (VHSIC).  V0W2,  lnforaatlon  Handling  aystsai:  Continuous  lnforaatlon  exchange  with  the  Aray,  Air 
Force,  HASA,  Industry,  end  appropriate  educational  Institutions  aa  well  as  utilising  technologies  developed  In  applicable 
exploratory  Developaent  prograa  eleaente.  Prograa  Sleaent  62721M  (Coaaand  and  Control)  provides  the  technology  base  for  the 
lnforaatlon  Handling  Systaaa  Project, 


C.  (U)  HOIK  PERFORMED  Hi  IH  HDOSet  Naval  Air  Developaent  Center,  Waralnatwr,  PA;  Naval  Avionics  Center,  Indianapolis,  IN; 
Naval  Weapons  Support  Center,  Crane,  IN;  COWTEACIQES:  Cruaaan,  Rethpage,  NT;  Rockwell  International,  Coluabua,  OH;  ITT  Blectro- 
Optlcs  products  Division,  Roanoke,  VA;  Lockheed  Research  Laboratory,  Palo  Alto,  CA;  McDonnell  Douglas  Corporation,  St,  Louis,  HO; 
Northrop  Corporation,  Hawthorne,  CA;  Fought  Corporation,  Dallas,  TS;  Lockheed  California  Conpany,  Surbank,  CA;  Rowing  Military 
Airplane  Conpany,  Seattle,  WA;  Ray a. one  Associate*,  Fort  Washington,  PA;  Draper  Labe,  Canbridge,  MA;  Mission  Sciences,  Con  mack, 
NT;  General  electric,  NT;  and  General' Instrunant,  Hicksvllle,  NT, 


H.  (0)  PNOJeers  LESS  THAN  IIP  MILLION  IH  FT  1984: 

C* '  WOAAt.  Advanced  Avionics  Subsystem  (ARW  Rads 
Barly  Warning  Receiver  ^  ' 


i>  - 


This  project  provides  advanced  development  for  the  Navy  Airborne 


j 

r  (U)  In  late  FT  H82  the  project  .Initiated  a  contract  between  Naval  Air  Development  Center  and  Grumman  for_developnant  of 
the  _  jtest  bad.  The  General  Rlectrlc  Co.  Is  developing  the/ 

(U)  The  FT  1903  prograa  consists  of: 


o  Procurement  of  brasaboard  radar  equipment. 

(U)  For  FT  1984,  It  la  ;  tanned  to: 

o  Teat  the  equlpmnt  for  performnee  evaluation  In  an  electronic  Countermeasures  Environment. 

(0)  Program  to  Conpletlon: 

o  In  FT  1983  It  Is  planned  to  perfnra  flight  tests  for  the 

^  This  Is  continuing  program. 

(U)  Prolect  W3516,  Avloptlcs  (Airborne  Fiber  Optics  System):  This  project  provides  the  systems  engineering  necessary  to 
Introduce  fiber  optica  technology  Into  fleet  aircraft.  Fiber  nptlca  will  provide  reliable  wide  bandwidth  Information  transfer 
capability  unavailable  with  conventional  transmission  lines.  Enhanced  resistance  to  Electromagnetic  Interference  and 
Blectronagnetlc  Pulse  threats  Is  provided  without  need  for  natal  shlaldlng.  Fiber  optics  result  In  waight  reduction, 
maintainability  Improvements  and  potential  Improvements  In  reliability  and  aircraft  safety.  Improved  electrlcal/electrontcsysten 
performance  results  In  reduced  shielding,  reduced  need  for  filtering  (and  filter  pin  connectors)  and  simplified  circuit  design. 


Program  Element; 
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The  raault  la  a  major  reduction  la  aircraft  Ufa  eye  la  coats.  Tttla  la  especially  Important  for  aircraft  with  extensive  use  of 
epoxy  compoalte/conventlonal  metal  akin  construction,  tollable  wideband  fiber  optica  Interconnects  will  provide  for  effective 
utilisation  of  Vary  High  Speed  integrated  Circuits.  Application  of  fiber  optica  through  the  Avloptles  program  will  raise  the 
quality  of  system  performance  la  severs  mission  environments  thereby  Increasing  system  readiness. 

(U)  In  FT  1982,  flight  worthiness  teats  uf  MIL-STD-1 S53-8  fiber  optics  data  bus  hardware  was  conducted  and  a  laboratory 
demonstration  of  stores  Interface  lints  successfully  coapleted. 

(U)  The  FT  1983  program  consists  of: 

o  Hardware  demonstration  of  video  and  high  speed  digital  busses. 

o  Breadboard  and  flight  tost  hardware  development  for  radar,  EH,  video,  high  spend  digital  and  electronic 
countermeasures  lints. 

(U)  For  FT  1984  and  subsequent  years,  ths  program  la  not  funded  due  to  budgetary  constraints. 

(U)  Project  MOW,  Composite  Structures  for  Advanced  Aircraft:  This  project  provides  the  critical  design,  fabrication, 
durability,  damage  tolerance,  and  systems  compatibility  Information  supporting  wider  and  more  efficient  composites  applications  on 
primary  atructuras  of  Advanced  Naval  Aircraft.  Composite  Structures  provide  the  most  economical  path  to  major  reduction  In 
aircraft  weight  vhlla  reducing  maintenance  and  Increasing  structural  service  life.  Program  goals  are  to  obtain  a  structural 
weight  reduction  of  over  IM  with  composite  usage.  Structural  components  which  obtain  system  gains  of  reduced  weight.  Increased 
corrosion  resistance  and  battle  damage  tolerance,  while  maintaining  or  reducing  cost.  Include  the  composite  wing,  forward  fuselage 
and  horlsontal  stabiliser  of  ths  AV-BB  and  ths  composite  outarduct  for  the  P-404  engine. 

(U)  In  FT  1982.  programs  were  Initiated  (under  FB  63231N,  Aircraft  Systems  (Advanced))  In  high  temperature  composite 
fuselage  structures  and  damage  tolerant  fuel-containing  composite  fuselage  components.  Programs  wore  continued  in  damage 
tolerance  and  repair  of  AV-SB  composite  structures,  and  the  ronponite  duct  for  the  F-404  engine  was  completed. 

(0)  The  FT  1983  (under  R  <3231,  Aircraft  Systems  (Advanced)),  program  consists  of: 
o  Completing  development  of  high  temperature  composite  fuselage  structure, 
o  Completion  of  damage  tolerant  fuel-containing  structures  program, 
o  Continuation  of  AV-88  Composite  da sage  tolerance  and  repair  effort, 
o  Initiating  a  program  on  composite  nossles  for  AV-81. 

o  Initiating  development  of  a  composite  forward  Jam  case  for  tha  F-404  angina  (Joint  Navy/NAHA  program). 

(0)  For  FT  1984,  It  la  planned  to:  (program  transfers  to  R  6321/8  from  Ft  632518) 
o  Complete  AV-8B  composite  nossle  program, 
o  Continue  F-404  forward  jam  case  effort, 
o  Complete  AV-8B  composite  damage  tolerance  and  repair. 


S 
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(0)  Progran  to  Completion:  Thl»  to  i  continuing  program 

(0)  Projact  H0S83,  Nodular  iriwltl  fecksglagt  The  progtaa  objectives  ara  to  establish  lightweight  thonully  officiant 
avionics  packaging  approaches  ahlch  ara  aaitabla  for  maltl-platfatm  appllcatloaa  (both  tea  and  retrofit)  and  to  aatabltah  a 
Standard  Avionics  Hoduloa  concept  for  eoanoaly  uaad  avlonlca  hardware. 

(0)  In  FT  IM2,  the  aodola  development  for  the  1/4  ataodard  alia  nodule  ana  completed  (Standard  kluctroalca  Nodule  to  mat 
•).  A  1/2  ataodard  alia  nodule  fora  factor  baa  bean  eatebllahed  and  haa  boon  adopted  bp  the  Standard  il'i'troclee  Nodule  program 
an  lta  fornat  nodule.  A  davalopnant  contract  with  boa log  nan  completed  for  the  Invaat.gotlon  of  various  concept a  for  ataodard 
eacloeuras  and  aa  effort  aia  Initiated  again  with  Soalng  for  the  dealga,  davalopnant,  evaluation  and  doctsaooratlon  of  a  fanllp  of 
forcod-alr-coolad  ataodard  ancloouroa.  The  me  1  taatlag  of  the  latogratad  rack  wan  begun  bp  Or  mm  Aircraft.  Flnallp,  a  contract 
with  Orunaan  Aircraft  to  develop  a  apeclflcctlou  for  an  Aaalog/Dlgltal  converter  whlrh  will  bn  packagnd  In  an  Integrated  rack  and 
uaad  In  the  A-6K  on  the  W/ASQ-1H. 

(V)  The  IT  1983  progran  connlata  ofi 

c  Perfuming  qualification  tasting  of  nodule  hardware  and  connect  ore. 
o  Developing  ceraale  compatible  connectors  of  130  and  230  pins, 
o  Complete  davalopnant  of  forcad-alr-ceolod  standard  ancloaurar. 
o  Complete  envlronanatel  tasting  of  Intagratad  tack, 
o  Continue  support  of  Aaalog/Dlgltal  converter  spataa  demonstration, 
o  Participate  In  the  Very  Ugh  Spend  Integrated  Circuits  Packaging  Subcommittee. 

(U)  Per  PI  1984  end  subsequent  pears,  the  pragma  la  not  funded  due  to  kudgeterp  cooat  relate. 

(0)  Project  H0892,  Information  londllog  Systems!  This  project  provides  fori  The  development  of  solid  ototo  memory 
spntamo  to  replace  obsolete  memories  {o  present  avionic  spstowo  no  wall  aa  to  moot  the  requlmmarto  of  advanced  avionic  eyetena; 
sod  the  devolopesnt  of  now  orchltoctural  concepts  (o.g.,  distributed,  fault  tolnrant  networks)  and  shared  Intelligence  schemes  to 
onhanen  tha  capabllltlos  of  existing  and  future  advanced  avionic  apateno. 

(0)  la  FT  1982  tha  progran  lnltlatod  eharacttrlsatloa  of  caonarclol  bubble  memory  devices  tor  military  applications  and 
the  development  of  an  Advanced  Development  Nodal  secondary  story  namorp  for  the  Sl-A/l  aircraft  as  wall  an  characterisation  of  two 
tppoa  of  coanerelal  Sloetrleallp  Altoreblo  laod  Onlp  Namorp  devices  for  application  to  ovloalc  opotems  and  tador  Homing 
Receivers.  The  detailed  definition  of  opotom  requirements  for  an  sdvsoced  P-3C  spates  was  segue.  Implementation  and  tnat  of  a 
fault  tolerant  concent  on  an  nspnrlma&tol  local  dlstrlhntod  elcroproceesor  network  was  commenced. 

(D)  The  FT  1983  program  consists  oft 

o  Completing  tha  eharactarltet lem  of  the  bubble  namorp  amd  BloctrtcaUp  Alterable  Read  Onlp  Heaorp  devices. 

o  Conpletteg  the  dealge  of  aa  Advanced  Development  Nodal  Note  Namorp  Replacement  for  the  AM/AYK-10  (S-3A  Central 
Processor) . 


o  Completing  tha  evaluation  of  the  candidate  fault  tolerant  concept  of  the  experimental  microprocessor  subepstea 


Prograa  Ilaaonti  illlW  Tltlai  Mwjwl  Aircraft  Mmimm 

a  Ialtlaca  tha  aval  oat  loo  af  altaraata  ilitrlkuM  archltacturoa  rta  alaalatioa. 
o  Identify  tha  docloloa  aching  pcacaa^aa/ raau  1  r aaaut «  (or  tha  F-3C  nloaloa.  . 

(0)  For  ft  1N4  and  nbwfmt  yaart,  tha  pragraa  la  aot  (gad ad  daa  to  hugatary  cooatraiata. 

I.  <0)  Ftolaeta  orar  >10  MUllon  la  FT  1W.  Hot  AgFlicabla 


)S) 


(i 


rt  iwa  iwai  puciiftivi  ggtjgw 


Front**  llaaont: 

DoD  Ml  ••too  ln«i 


twig 

jSj  -  Ingi nearing  Technology 


Tltlei  Mwwft  System*  (Advanced) 

M|>t  Actlvltyi  2  -  Mgagj  Technology  BjWUggt 


A.  (U)  W  IW  MjOBjm  (FtOJICT  UBUgi  (Poller*  to  TKou*«od») 


Project 
Ho  Title 


TOTAL  FO*  FMOtAM 
WO  SB  5  F-lA/A-t  Folio*  0*  (VFHX) 

W0647  CoafttlM  Structure*  for  Aduancod  Aircraft 


FT  1942 
Actual 

1,175 

0 

1,171 


FT  IMS 
httaiti 

1,000 

0 

1,000 


FT  IMA 

latlnat* 

Ml 

Ml 

* 


FT  I  Ml 
lat.inata 

1.0A1 

3,041 

* 


Additional 

to 

Coaptation 

Continuing 

Continuing 

Continuing 


Total 

latlnat  ad 

Coat 

Continuing 

Continuing 

Continuing 


*  Funded  In  FI  tlll7N,  Aduancod  Aircraft  Subayataoa,  in  FT  1M4  and  aubaaguant  yaars. 

A*  thla  la  a  continuing  program,  tha  funding  profit*  Include*  out -year  aacalatlon  and  ancoupaaaaa  all  work  and  development 
phaaa*  no*  plannad  or  anticipated  through  FT  1M1  only, 

I.  <U)  MB  MMCMFTlOg  OF  II MBIT  AHD  HI8S10W  HtgPi  Thla  progra*  provide*  for  aduancod  daunlopaant  of  aircraft  systsms 
tachnologiaa  for  future  E^StS  Corpa  aircraft.  it  alao  prouldoa  a  maana  to  dofln*  aircraft  option*  for  all  future 
Havy/Harlna  Corpa  alahloaa  1*  preparation  for  Dapurtaant  of  Dafanaa/Hauy  dsclalena  to  aatahllah  Una  Item  aircraft  doualopaant 
prograaa.  The  F-14/A-4  Folio*  On  (TFNK)  project  provide*  ayataa  concept  toraslatloa,  ragulolta  aduancod  dauolopaant  pod 
transition  of  aaglnaarlng  doualopaant  of  an  F-14/A-*  Folio*  0a  Multi-Mission  Flghtar/Attack  Aircraft  Total  Syataa  to  aeat  future 
Antl-Alr,  Anti-Surface,  and  Strike  Warfare  naada.  Coapoclto  Structuraa  project  dlacuaaad  In  F.l.  63117H. 

c.  (U)  COHFAIISOH  WITH  FT  1M1  PMCIIPTTU  SUMMIT  I  (Dollata  In  Thoaaaada)  Th*  changa*  batuoon  th*  funding  profile  ohown  In  tha 
FT  1M1  Daacrlptlua  Suanary  and  tkat  ahoun  In  thla  DaacrlpvlM  Stannary  arr  -JM  In  FT  IM2,  -7,410  In  FT  1543,  and  '5.4*5  In  FT 
IM4.  Th*  reduction  fra*  th*  Ooapoalto  Structuraa  for  Aduancod  Aircraft  Frojact  la  FT  19*7  raaulta  fro*  Navy  dlatrlbutluo*  of 
ouarall  budget  roductloaa.  Tha  ductoaaa  of  2430  In  FT  IMl  roaulta  fro*  Coogtoaoloaal  reduction.  In  FT  19S4  th*  Co^oolt* 
Structure*  progran  tranafar*  to  FI  43217*.  Th*  locroaa*  of  Ml  la  FT  1984  for  TFMX  raaulta  fro*  a  Hauy  raprograaaing  to  aupport 
VFHX  aaaaaaaaat  aad  concept  doualopaant. 

0.  <U)  rOHOlHC  AS  MFLSCTP  1H  1«  FT  IMl  MmjW  SUMMIT! 


Frojoet 

FT  IMl 

FT  1M2 

FT  IMS 

FT  1984 

Additional 

to 

Total 

latlaatad 

Ho. 

Title 

Actual 

latlnat* 

lattaata 

latlnat* 

Cooplatlen 

Coat 

TOTAL  F0«  FtOQgAM  ILMFT 

1,930 

1,744 

1,410 

4,471 

Continuing 

Continuing 

HQMS 

F-14/A-4  FOllo*  0*  (VFMX) 

921 

0 

0 

0 

Oantlnulng 

Continuing 

H0SM 

Lightweight  Hydraulic  Syato* 

0 

0 

0 

0 

Continuing 

Continuing 

HOA47 

Ooaipoalte  Structuraa  for  Ad*  Aircraft 

1,001 

3,744 

1,490 

4,471 

Continuing 

Continuing 

W15M 

VFX 

0 

0 

0 

0 

Continuing 

Continuing 

I.  (0)  OTMUt  FT  1984  AFFSPFUATIOHS 


Hat  applicable. 


F.  (0)  AtLATIP  gnmmi  Coapaalta  Itructutoa  for  Aduancod  Aircraft  -  Continuum*  laforuatlon  exchange  la  being  carried  on  with 
tha  Ang,  Air  Fore*,  HAM,  private  lode* try,  aad  educational  loot Itul Iona  In  addition  to  utlllalns  tachnologiaa  deuoleped  in 
applicable  txplorstory  Oaualopaaat  progran  elaaanta.  Cowpoelto  Ifctarlala/Structuraa  roaaarch  and  doualopaant  la  Frogra*  llaaanta 
42741*.  Material*  Technology  and  4221 i*.  Aircraft  Tachaology,  provlda  tha  technology  kaa*  fat  tha  Coapoalt*  Structure  for  Advaucad 
Aircraft  Frograa.  F-14/A-4  Folio*  On  (VFHX)  -  Aduancod  flghter/attaek  lnuoatigatlona  In  FI  4224IH,  Aircraft  Technology,  provide  a 
alaatoa  and  technology  4ata  Cm  Tor  th*  F-14/A-4  Folio*  On  (VFHX)  project.  Coordlaatloa  1*  nalntelnad  with  th*  Air  Fore* 
Aduaacad  Tactical  Fighter  Frograa  aad  th*  joint  Navy/Air  Fore*  Propulsion  Aaaaaoaant  for  Tactical  Syataaa  Frograa. 


2^9 


Progren  llamti 


Aircraft  Sye (hi 


0.  (U)  .jjOttWWMP  m  tM-MOWl  M>«*1  Air  Developaent  Center,  iKilutn,  PA.  COffTtACTOm  McDonnell  Doug  We  Corporation, 
It.  iMti,  <Uj  flerthrop  Corporation,  IkvtlM'M,  CM  Cniuu  MrM^M  Corporation,  <1;  Vought  OttftnttM,  hLlu,  TX; 

backhand  California  Ocapaay,  iarhaak,  CAj  and  hoe  lag  Nil  It  ary  Utflata  Oonpaey,  Soattla,  MM 


n.  (u>  wojicw  mi  im  >10  humom  f  n  1M4i 

(0)  Project  M0447.  Conaoolta  gtructuroa  for  Advanced  Aircraft  I  Thla  project  provldea  tho  Mavy'e  critical  daelgn, 
fabrication,  durability  aad  deoage  tolerance,  and  ayeteae  coapatlblllty  iaforaatloa  eapportlag  aider  and  aora  efficient  eoapoaltea 
appllcatlona  ae  pc  Inary  at rue t area  of  Advanced  Maval  Aircraft.  Ooopoalta  atructuraa  provide  the  aoat  econoalcal  path  to  aajor 
rednctlona  la  aircraft  weight  while  redact ng  aalatenaace,  aad  lecreealag  atructural  aarviee  life,  prograa  goala  are  to  ehtala  a 
atructaral  weight  redaction  of  over  1SI  with  eoapoaltea  aaaga  la  eaceaa  of  SOX.  The  atructural  coapoaanta  developed  la  thla 
prograa,  to  obtala  ayatea  galaa  of  reduced  weight,  lacreaead  corroaloo  realataace  aad  battle  daaaga  toiaranea,  while  aatntalnlng 
or  reducing  coat.  Include  the  coapoalta  wing,  forward  fuaelaga  aad  horltoatal  atablllaor  of  the  M-il  aad  tho  coapoalte  outer  duct 
for  the  MW  engine. 

(0)  In  FT  HU  pragraaa  ware  laltiatad  in  high  taaparature  coapoalte  fuaelaga  atructuraa  and  daaaga  tolerant  and  repair  of 
AV-8B  coapoalte  atructuraa,  and  tha  coapoalte  duct  for  tha  MM  englua  waa  eoaplatad. 

<U)  The  FT  IMS  prograa  eaaalata  ofi 

o  Ooapletlng  developaaat  of  high  toaparatara  coapoalte  fuaelaga  a. rue  tare, 
e  Ooapletloa  of  daaaga  tolerant  fael-eoatalnlag  atructuraa  prograa. 
o  Continuation  of  AV-g»  coapoalta  daaaga  tolerance  and  repair  etferta. 
o  Initiating  a  oroaraa  on  eaaeoalta  anaalaa  tar  M-U. 

o  Initiating  developaaat  of  a  coapoalte  forward  fan  caao  for  tha  MW  engine  (Joint  Navy /NASA  prograa.) 

(U)  For  FT  1M4,  it  la  planned  tot  (Prograa  trenefara  to  FI  6S217N) 
o  Geaplete  AMI  coapoalta  no  tala  prograa. 
o  Continue  F-A04  forward  fan  caao  effort, 
o  Coaplate  AMI  coapealte  daaaga  toleratce  aad  repair. 

(0)  Frolect  MOMS.  F-14/A-6  Follow  On  (TFWOi  CM  WAIT)  Thla  project  provldaa  for  •  paten  concept  foraalatlon,  reeulalta 
advanced  developaaat  aad  traaaltlon  to  full  aeala  engineering  devalopaaet  of  the  f-H/l-4  Follow  On  Kultl-Mlaelon  Fighter/ Attach 


advanced  developaent  aad  traaaltlon  to  full  aeala  engineering  devalopaaet  of  the  f-H/l-4  Follow  On  Kultl-Mlaelon  Fighter/ Attach 
Aircraft  Total  Syntax  for  feet  Introduction  circa  11H.  Tha  project  will  (1)  delineate  proalaiog  ayatea  caadldatoo,  eltarnatlvea 
and  optlona  tor  heat  tulfllllag  tha  olealon  needa  aad  (2)  narrow  the  aelaction  at  appropriate  atagaa  during  the  coapatlclvo 
concept  foraulatlon  aad  advanced  developn ant /concept  validation  proceaa. 

(0)  FT  1M2  aad  FT  IMS  are  unfunded  under  thla  prograa  elaaeni,  Hlaalon  and  technology  data  haaa  are  being  developed 
under  Prograa  lloaent  622411,  Aircraft  Technology. 

(U)  FT  1M4,  plana  are  to  conduct  prellalnary  aircraft  concept/daelgn  lnvaattgntlona  exploring  tha  feaelblllty  of  the 
Hultl-Nlat loo  Fighter/Attack  Mrcraft  vice  eaparete  Fighter  and  Attack  Mrcraft  approaches  « 


(D)  Prograa  to  Ooapletloa!  Thla  la  a  continuing  prograa. 
1.  (U)  FlftlgCT  OKI*  IIP  mtUOM  M  FT  1M4i  Mot  Applicable. 
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FT  1W  MM  DtSCtimn  SWART 


Prograa  Blaaeott  tMMjl  Title  U>ctnwtMtlc  UlltHw  Source  HlalMtlM  >mw  Technolotr 

DoO  mi*  ton  Araai  555  -  Baalnaarlnr  Technology  Budget  Activity!  1  -  Mvanttl  Technology  Development 


A.  (0)  n  1584  motltCM  (PROJBCT  LISTIPC) i  (Dollart  la  Thou* and*) 


Project  FT  I  Ml 

Mo  Tltla  Actual 


TOTAL  FOB  PROGRAM  SLSMRMT  5,750 

W0447  Electromagnetic  Radiation  Source  Illulnatlon  5,750 

Technology 

Ml  720  S10SARM  0 

MIS07  Antl-Radlatlon  Soaker  Technology  0 


FT  IM) 

FT  15*4 

FT  IM5 

Additional 

to 

Total 

Rat  looted 

tatlaat* 

Ratlaate 

Ratlaate 

Ooanletlon 

Coat 

5,845 

5,725 

8,574 

Continuing 

Continuing 

5,845 

i.SOT 

1,404 

Continuing 

Continuing 

0 

3,520 

7,170 

0 

11,050 

4,000 

0T4I 

0 

0 

0 

(30) 

4,000 

Aa  thla  (Project  NOAM)  la  a  continuing  prog  ran,  the  above  funding  profile  Include*  out-year  aacalatton  and  anconpeaeaa 
all  uorit  and  development  phaaae  now  planned  or  anticipated  through  IMS  only. 


(*>  SS1SF  DESCRIPTION  OF  SUMMIT  AMD  M18SI0H  HBSOl  The  Rlectroaeguatle  Radiation  Source  (Uni nation  prograa  la  the  principal 
eourca  of  new  detenae  eupprnaalon  concepte  and  laproved  antl-rad tat lea  ataalla  guidance  a ye tana.  Blectronegoatlc  Radiation  Source 
SUalnatloo  kaapa  ebreaet  of  the  expanding  envoy  aurf ece-to-alr  nteaila  threat  hy  dennnatratlng  the  faaalhlllty  of  nau  concept* 
and  ayeteaa  and  preparing  then  for  rapid  tranaltloa  to  engineering  development.  Recent  example*  are  the  SIDSA1M  Weapon  and  the 
guidance  tedpwlogy  In  the  High  Speed  Antl-Radlatlon  Mae 71*.  Curreat  high  priority  Ilactranagnetlc  Radiation  Source  Bllalnatlon 
objective*  L 


C.  (0)  COMPARISON  HITS  FT  1M3  DRSCR1PT1VF  SUHMARTi  (Dollara  In  Thousand*)  The  chengae  between  the  funding  profile  shown  In  the 
FT  158)  Oeacrlptlve  hmaary  eai  tkat  ehown  In  thla  Deacrlptlve  Tuanary  arai  A  reduction  of  21)  In  Project  MDAA7  In  FT  IM2  which 

nea  the  revolt  of  alaor  adnlnlatratlve  adjuatnanta.  Anllncreaae  of  4,004  la  Project  W1807  In  FT  1M)  due  to  a  Ooogreealonal 
addition  to  fmd  work  on  the  Antl-Radlatlon  Projectile  eeekar.  In  FT  15S4,  SIDCARM  baconaa  established  aa  a  aeparate  project, 
W1720,  and  funding  of  1520,  which  had  been  Identified  for  thla  effoi 
Project  N1720  nee  wae  decreaaed  by  506  do*  to  budgetary  cooetralnt*. 

0.  (0)  FUNDING  AS  S1FUCTSP  IH  TMS  FT  IM)  DBSCBIPT1TR  SWAgl 

Ptojact  FT  1MI 

Mo.  Title  Actual 

TOTAL  FOR  PROORAM  ILMMT  4,277 

W0447  Ilectronagnetlc  Radiation  Source  tllninatlon  4,277 

Technology 

S.  (0)  OTSSR  FT  15S4  APPRO 7RIAT10RS  PUMDSi  Hot  applicable. 

F.  (0)  R1LATRP  jgtniTW;  Sigh  Speed  Antl-Radlatlon  Mlaatla  (HARM),  Prograa  tlenent  44)408.  Advanced  eeekar  effort*  In  gRASg 
have  potential  coet-aevlag  and  product  leproveaant  application  to  HARM.  In  tha  Jotnt  Mavy/Alr  Pore*  StDRARM  project.  Air  Force 
funding  la  obtained  free  Prograa  Rlenant  27141F. 


wea  tranaferred  fron  Project  U0447  to  H1720.  Additionally, 


Additional  Total 


FT  1M2 

FT  1583 

FT  1584 

to 

Satlaatad 

Satinet* 

Ratlaate 

Satlaat* 

Co— lot  loo 

Coat 

5,543 

5,445 

4,4)5 

Continuing 

Continuing 

S,M) 

5,845 

4,4)5 

Continuing 

Continuing 
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Prosraa  IlwMtt  MM» 


ntUi  UtcttoaMMtIe  MlXlw  Source  Sllalaatlon  Syltao  Tocaooloiv 


G.  (U)WOMK  WIWW  Bi  BWWBl  Rival  Ocean  Ifttw  Cntir,  San  Mata,  CA;  Naval  Waapooa  Center,  China  lake,  Cl.  la 
laboratory  fir  IlMAWi  t •  theiaval  Miapoot  Caviar.  gglMCWMl  Motorola.  Inc.,  S:otta4ala,  U;  lit  coo  Aaarcon,  Collate  hi 
MO;  Airborne  tnatrnaanta  lab,  boar  nark,  NT. 

i.  (a)  rhojscrs  ms  bm  no  imjuon  n  g  ism; 

(0)  ftvjact  WW,  tlactrnaaanitlc  SaNUtlaa  jwCM  lllnl  nation  (SSASS)i  Thla  la  a  continuing  progran  for  foaalblll 
Noaooatratlea  of  ana  4 alaaeo  aappraialao  concepti  Sal  latAwra. 

(•)  In  n  IMl,  Initial  feaalbtlltp  of  tha  RIDNH1NKK  UIHC  coova 1 1 1 oo  ana  NaanaatrataN  (eee  Projact  1120  below); 


W)  Tha  IM)  pafiai  coaalata  oft 
a  fabric  it  ••  a  f-  11-fC 

a  Oaaplata  ~"bra*eboar4  Natalia*  Nails*,  laltlata  aaftnar*  NanloMUi 

4aa  cw 

a  liplaHM  Nan  Isa  raflaaaaoti  lNaotlfloN  Narlag  taatlaa. 

a  Incorporate  NASH  rogulrouaoti  iota  Aatl-kaNlattaa  Projoctlla  baahar  a*slaaarl*e  Nevolopoeat  aalt. 
o  Fabricate  aaN  tart  Naaaaatrat taa  barNaare  for  Aatl-NaNlatlo*  Projoctlla  faobar. 
a  Captiv*  fllsbt  taat  latl-«aNlltlo«  Projoctlla  looker 
a  Win  bo  parfotuaN  la  Projact  W1S07,  Antl-SaNlatloa  I  ait,  a  r  Tacbaolos y. 

(If)  Tba  FT  ISM  prograa  cocelita  at l 
a  fabricate  a  breaabaerN 


o  Oaapleta  harNuara  aW  aaftoara 

o  Traaaltloa 


J 


a  fra*  fllsbt  teat  Aat'-tnNlatl^a  Pro  I  act  lie  Saakar  ^ 
o  latasrata  Aat  IHUNltt  tan  Projectile  feat. a r  C” 
o  Pratotppa  Aatl-taNlatloa  Prajoctllc  Saakar  Nails*  ralaaao. 


_ja*N  fabricate  the  flrat  taat  Itaa. 


(0)  Fro* ran  to  Caapletlnat  This  la  a  coot laving  progri 


Tltloi  jhcti 


tie  MUtlw  jggw  lllilwtlw  tgtgi  Tgcbaal 

(U)  ftriwt  W720.  HUMI;  Till*  1*  *  Jal*t  Oary/Al r  Tore*  project  to  puleklj^coaoort  *cl*tla|  lot  ob*ol*t*  AIN-TC 
StDW IWiBE  coapaaaat*  oo<  to  Integrate  tbon  with  lft-probactlon  StOtHINBU  co<pw«M  i 
J  IIIVJM  alll  praoM*  a  n**r  tora  operational  capability  , 


(p)  I*  PT  IM1,  thro*  faaalblllty  4*aoa*trotla*  <t**po«*  ware  flrab.  | 


1. 


01  Tk*  f»  1M)  pragraa  coaalot*  o(i 

o  boll  alas  ml  finalising  tba  Paslga  of  the  ooOlf  leattoa  ahlch  convert*  tk*  IlMIMHt  UIHC  paUunr*  Ml  control 
aactloa  to  tba  IMm  eaaf  Igarat  Ion. 

o  Tent  firing  aaraa  IIKM  oaapaaa. 

a  0»  aver  ting  *a  oMltlaaal  so  aa*p«*a  to  b*  ana*  for  Oparatleaal  Toot  *ad  (valuation. 

(«4  Tba  PT  IM*  pragraa  coaatat*  aft 

a  Ibolottlog  a  SO  aaapaa  Oparatloaal  Toot  *al  tvalaatlao  taat  pragraa. 

a  laltlatlag  coavaralaa  of  raaalalag  IINUIINI  eaapoaoata  Cover  1,000  tll-K  galOaico  **4  control  aoctloa*  or* 
correctly  la  aterag*). 

(W  PragraM  to  c*  aflat  loci  laltlato  profaetlaa  la  PI  INI  oaf  eoaplata  la  FT  I  Mb.  Capability  1*  PT  IMS. 

CO  PMJOCT  «l»  tio  flag  g  n  MM.  M  applicable. 


Ml 


FT  IW  MTAE  BMttmm  SWjMT 


Frograa  lltanti 
DoD  Mission  Araot 


ASSOAjl 
jii  - login 


hIm  Tschaaology 


TttUi  Mhbm4  Mr  UgtW  Alr-to-Surfscs  Hlaalla  Syatoaas 
Budgot  tatirtifi  T~-  Mw»t«4  I»claol»p  Paeelopnsnt 


(Pollari  la  Theeassnda) 


Project 

FT  1M2 

FT  IMS 

FT  IMA 

FT  IMS 

Additional 

to 

Total 

totlaatod 

So _ 

Title 

Actual 

bt  loots 

totlaata 

totlaata 

Coaptation 

Cost 

TOTAL  FOb  FSOGtAM  «L—W 

5,**7 

0 

2,  AS# 

3, #12 

Continuing 

font  Inblog 

VOS  51 

Alr-to-Sarfaca  Missile  Celdanc a  Tecbnatogv 

A, 201 

0 

2, AS# 

3,912 

Continuing 

Continuing 

H09M 

Air-to-Serfece  Klee  lie  Verba  ad  and  Fun  Technology 

1,1*4 

0 

0 

0 

Continuing 

Continuing 

As  tUa  la 


coatlaalag  program,  tbs  oboes  loading  prof i la  laeladta  out-yosr  escalation  an 4  stteaaapasaca 
>  pi aaaal  or  aattlclpmtod  through  FT  IMS  Wy. 


all  aork  and 


I.  W>  gAIIF  puoumoa  OF  MU  M  mmog  ro<  This  prograa  element  presides  for  the  dteelopaeeet  of  techaalcal  concepts 
which  caalil  l^taw  tha  camGt  utility  of  «lr-to-uurfaco  aiaalta  eystoas.  Tha  Alr-to-derfaca  Guidance  Technology  Proje.t 
supports  development  of  all-uoathur  odd-coarse  and  terminal  gntdaaco  concapta  ouch  aa_aa  Advanced  Tactical  laartlal  Qaldaaco 
Syaten  baaed  on  laaar  gyre  concapta,  passive  atlHaafar  ante  aid-coeraa  navigation,  J  terminal 
gvtdaaca  and  Syat^gtlc  dpartnra  gadar  ntd-conrea/tnrmlaal  paldaaca.  Far  fntera  application  a a  potential  all-eoather  teralnal 
guidance  eyateaa,  IT**4  •ymthotle  aperture  tadar  guidance  ayotoan  are  being  developed  Jointly 
etch  tha  Air  force.  The  objective  of  the  Alr-ce-gerfaee  Manila  Marhaad  and  feaa  Technology  project  la  lncraaaad  naapoa  teralnal 
affactteeaaaa  by  daeonatratlag  the  feasibility  of  anilary  ordaaara  syetaaa  far  null  1 -target  applications  aad  by  laeaatlgatlng 
claatar  aabaaattlaa  technology  for  aadalar  aarhagl  application. 

c.  (0)  COMPAtlgOg  «W  FT  IMS  wacttmvt  MUBi  (balUra  la  Thaaaaada)  The  ehaagaa  hatnene  tha  funding  profile  atone  In 
the  FT  IMS  toocrtptf.ee  deanery  and  tint  9SS  4a  Fhla  baocrlptlve  bnaaty  are  as  follows)  FT  IMS  -  Projects  V0551  end  U0f#b, 
Al r-to-tarf oce  Missile  Oeldeece  Technology  end  Alr-to-«a rises  Missile  Warhead  and  Feme  Tecneology,  eera  reduced  to  aoro  by 
Caagteealaaal  action.  FT  IMd  -  Frojoct  WHt  mas  rotated  to  ears  aad  project  VOSSI  van  re  decaf  by  lib  dee  to  hndgetary 
conetrelote.  The  Made  ranatalag  la  project  NOSSI  mill  permit  heaorlmg  a  Jelot  eerelca  commit  neat  nlth  the  Air  Fares  to  complete 
the  flight  toot  mod  one lee tan  of  Adeeroe  Weather  Onldeeee  fyetema  pro  el  one ly  developed  endor  this  projsct. 


(0) 


UB  Ad  MFUKTgg  U 


Ft  IMS  hMCHFTlW 


Frojoct 
Mo.  Tit to 


TOTAL  Ni 
M0S1I  Aft-to-fnrfpca  Mtaalls 
WOMd  Alr-to-derfaca  Ml  sails 

I.  (V)  OT— I  FT  IMA 


logy 

Tech 


A4lttlciil  fatal 

FT  1MI  FT  I  Ml  FT  IMS  FT  IMA  to  Ut  looted 

Actmal  tot  Imo  to  totlnato  tot  Imp  to  Cone  lotion  Coat 

S.SOt  S.dSd  A, Oil  A,2gS  Coatlaalag  Coatlaalag 

A.01A  2.SA2  2. SAC  2,SSS  Coatlaalag  Coatlaelng 

t,SAS  t,A#A  I, All  1,730  Continuing  Continuing 


plleahla. 


F.  (*)  IBAIW  dCTmrmt  Tha  guidance  effort  roceetly  nappe rted  by  this  e lament 
byatom  program  ander  Saint  tovy/Alr  Faces  sapped.  Air  Fovea  fends  mere  provided  i 

move  tandael  pe'  dance  oath  eader  this  at  ana  at  mas  dartvmd  from  aarllar  Air  Fores  dove  lapeent  efforts.  This  la  current  ly  the 
only  adeemaad  adeataa  mother  ad  sal  la  pal  dance  effort  to  either  cerates. 


te  the  Salat  Service  Advert  Heather  Cel  deuce 
‘  >r  Frograa  (lament  ASbOIF.  The  mtlllneter 


Ml 


«.  «) _ _ 

fti  ggmjgjSgl  OccdFoar  Aa 
Cerpa retina,  BFCcada,  A. 


I  toeal  toapaac  Caotar.  Chlaa  Uha,  CA;  Air  Fares  Aram  neat  Melalnn.  Iglln  Air  Pntcn  toon, 
Incerpereted ,  Litchfield  Path,  AS;  Naanyaaatl  latcerpn  rated,  tophlna.  Mi;  The  Hart  la  Harlntta 


ISA 


<?j 


Program  lluanti  >330611 


Title  Admegj  lit  Launched  Ut-t»-8»tf«M  Kigali*  Sytto — 


R.  (0)  HftjjCW  IXM  THAR  £10  W1U.10R  1R  PT  1981! 

(0)  Project  WOSSI.  Alr-to-durfaca  Hlaalla  Guidance  technology.  T  it a  project  la  diractad  toward  the  development  of  a  critical 
Mbiyatn  technnletp  Seae  to  support  Imp  rove  aenta  la  currant  and  advaacad  olr-to-eurfeco  alaallaa  for  Joint  aarvlca  nee.  It 
ccacentratee  w  af for da He,  olght/adveraa  weather  guidance  eyetena  capable  of  praclalon  delivery  of  lethal  ordnance  agalnat 
aea/lood  targeta._  Advanced  mld-courae  navigation  and  Inertial  guidance  eubeyateme  have  boon  developed.  The  principal  aaphaala 
ia  currently  op  u_  Jud  paaalve  only  ay  a  tame  and  agulnt  node,  doppler  proceaaed  ayathetlc  aperture 

-ype  guidance  ayatacc*  A  Ravy/Alr  force  Meworandum  of  Agreemaat  for  davelopmant  of  thaae  tarmlaal  guidance  ayatema  to  joint 
aervlcc  reguliemente  la  In  affect. 

(Il>  In  fT  t»62,  completed  davelopmant  and  captive  flight  teat  of  Honeywell  developed  millimeter  wave  eeeker,  completed 
development  and  concluded  effort  on  the  Martin  Marlatta  Corporation  developed  ni 11 tauter  wave  eeeker,  coapleted  davelopmant 
effort  am  Goodyear  developed  eynthetlc  aperture  eeeker,  aad  completed  ayathetlc  aperture  lnatallatloe  In  aircraft  In  preparation 
far  captive  flight  teat. 

(0)  PI  1963  Program  -  Rot  funded. 

(0)  FT  1964  Program 

o  Support  the  conduct  of  enteeelva  flight  tearing  of  the  promlalag  Goodyear  developed  eynthetlc  aperture  guidance 

eyetan. 

a  PUmo  aatrata  la  captlvu  flight  the  detect  tor,  recognition,  acquisition  and  tracking  of  high  value  targete  and 
targata  la  background  clutter. 

a  Heeaeettata  la  captlva  flight  the  detection,  recognition,  acgulaltloo  and  tracking  of  comhataat  ahlp  targata.  Ship 
target  recognition  will  ha  critically  evaluated  by  the  aalactloa  of  a  alagle  combatant  ahlp  from  a  group  of  throe. 

a  Support  the  Incorporation  el  critical  .tent  reunite  late  the  ceupetar  aaf two re  af  the  Honeywell  developed  adlllmater 
wave  a  anker  mad  caadaet  farther  taat  and  a  volant lea  of  tkla  system. 

a  l alt  Lata  plamalag  effort  ta  eealaata  the  moat  promlalag  af  then#  Jointly  developed  nine lie  guidance  ayatane  and 
enheagneag  taat  and  evaluation  la  a  nteeile  airframe  free-fllght  regime . 

(R)  Program  ta  eaaplatloat  Tkle  la  a  contlanlag  program  which  le  upected  to  provide  e  critical  Bleat le  technology  data 
keen  to  anpport  the  develepammt  ad  a  maw  high  performance  ataud-off  adaalle  ayataa  la  tha  latter  part  af  the  19Me. 

(I)  Prelect  ROfpg.  Alr-te-lwrfaca  Hlaalla  Rarhrad  mad  fane  Technology  Bafarred  due  to  bedgatery  coaatralaca. 

1.  (R)  PROJRCTI  OPRR  610  TOUM  1R  PT  |9»»|  Ret  applicable. 


Ft  1981  MM  PKSCTIPTIVj  gjWB 


Program  Element:  63308H  Titles  Alr-to-Alr  Hiaatla  Technology  Onuonotmtloa 

DoD  Ml.. Ion  Atm:  333  -  Soglnootlni  Technology  ludgat  Activity:  1  -  Advanced  T.chooloCr  Devel 


A.  (0)  rt  USA  KBS0UICK8  (PtOJICT  LIST IMG):  (Dollar.  In  Thouoonda) 


Project  FT  1982  FT  1983  FT  191 

Ho.  title  Actual  latlaata  jittg 

TOTAL  FO*  PMCMH  KUDOUTT  A. 362  2,923  10,1 

UOAAO  Alr-to-Alr  Missile  Taehoology  2,037  7S1  10,1 

HOA33  Advanced  Air  Tactaologr  Dmnnrtr.tlon  2,323  2,172 

Aa  thle  la  a  coot lau lag  yrograa,  tha  shorn  funding  ImMm  oat-ya.r  aa eolation 
phaaa.  planned  or  anticipated  through  FT  1983  only. 


FT  1983 

latlaata 


FT  1981 

latlaata 


FT  1983 

latlaata 


Additional 

to 

Cooptation 


Total 

latlaatad 

Coot 


122  9,913  Continuing  Continuing 

122  9,913  Continuing  Continuing 

0  0  Continuing  Continuing 

and  aneoapaaaaa  all  work  or  daeolopmnt 


I.  (0)  HIP  BMCgmWjg  OF  t U—BTT  AMD  KI88108  gBi  loflaa  aad  daaon.tr.ta  atate-of-t ha-arc  air-to-air  alaalla  subsystem 
directly  applicable  to  solving  curraut/projectod  Plant  oatar  air  battle  dafleloaclna  aad  taat  thalr  lntngrarlon  potantlal  In  an 
AIN-7  (Sparros  aland)  v»  Klein.  Thin  tachaology  exploitation  will  danoaatrata  significantly  enhanced  air-to-air  alaalla 
capability  nhlU  atalnislag  yrograa  alia,  coot,  eoaplaalty  aad  daaolopaaat  rink.  laargaat  guidance,  alrfraaa  and  propulelon 
tachnologla.  aacaoaary  la  near  future  alaalla  ayatana  «U1  9a  brack  aad  flight  taatad.  Maturing  auhayataa  techniques  and 
coapoaaata  regain  latogratad  caption  and  free  flight  touting/ f.moatratlm  prior  to  any  full  ayat.a  davalopaant  coaaltaant  by 
the  Mary. 

C.  (U)  C0HPAK1808  BB  IT  1983  ggaCglFTWg  IjgMAWl  (hollars  In  Thousand.)  Tha  changaa  hatuana  tha  funding  profile  la  tha  FT 
1981  Dn.crlptlen  luaaary  and  th.  FT  1981  Oascrlptlea  Swanary  are  aa  follow.!  Ia  FT  1982  aa  lacraaaa  of  100  duo  to  raelaad  coat 
a.tlaatas  lncludlog  loflotioa.  lo  FT  1981  a  oat  laeraaao  of  4,789  plaa  9,178  la  Projact  MOAAO  aad  -2,389  la  Projact  H0151. 
Project.  W0A10  aad  M04SJ  wars  cooaolldatad  to  aalst  as  on.  project  aodar  Ft  633088.  As  rocoonoodod  by  tha  Aaalataat  Secretary  of 
tha  Mary  (Beaaarch,  Caglaoarlag  aad  Syatana)  Blue  tlhhoo  Omnlttoo  (coaraaad  to  roriow  N08MII  follow-on  nffnrtt)  and  as  approved 
hy  th.  Chlof  of  Moral  Oparotloos,  tha  Advanced  Coanao  Iatarcapt  Tachaology  Dannoatrotioo  pragma  has  haaa  restructured  to  prorldo 
for  orpoodad  tachaology  laroatlgatioa  aad  fabricatloa  of  runjot  prapul.loo  aad  n»ltl  -nods  galdaaca  agulpnmt  for  o  SPASBOU  (A1M- 
7)  alM  alrfraaa.  Specific  aroaa  of  latoraat  loclada  alsctronle  ceuataruaasoros/slectraalc  eomtor-couot.raaa.uro.  lethality  and 
aircraft  integration  loons,  as  rolatod  to  snail  disaster  air-to-air  vehicles.  Tha  funding  prof 11.  change  la  necessary  to  prorlda 
tlaely  data  pooled  for  tin  Mary's  TMI1I  fsllow-ea*  decision  la  FT  19g3. 


».  (B) 

Project 

Mo. 


WHO 

win 


FUMUK  AS  8BFUCTO  18  TW  FT  1983  KSCUPTIVS  SMMITt 


Additional  Total 


n  1981 

FT  1982 

FT  1983 

FT  1981 

to 

Katluatad 

Title 

Actual 

Set lust. 

Sstlasto 

Batlnota 

GoooloUoo 

Cost 

TOTAL  POt  PMBBdM  BLMMT 

2,871 

4,262 

2,923 

3,233 

Cast 1 suing 

Coatiuulng 

8MU8T  Mlsutlo  Technology 

0 

2,037 

731 

SH 

Cast la* lag 

Continuing 

Idem  aad  Air  Tachaology  Bona 

aatratlm 

2.871 

2.223 

2.172 

2,389 

Coat losing 

Continuing 

8.  (•)  OW  FT  1984  4FP8BBUATMM8  PBM88I  Mot  appllcohlo. 

F.  (I)  88IATB8  jenunui  Ceapa  ratios  1  start  sen  with  H  831I8M  Ohrttl-Hodo  Cwldanca  Pragran)  has  boon  directed  hy  Aaalataat 
Secretary  of  tin  Mary  (heeearch.  Magtoaarlag  and  Syatam).  Paaalra  radar  saakar  raaaarch  under  tha  81octr«a.f  »tlc  Sadlatlag 
Sanrco  Sited  aatlaa  Pragran  (Pt  43303M)  ta  directly  espy  art  Ira  of  giidanca  oyrtaa  dr  ra  Infant  affarta  danoaatratloo  for  longer 
raagn  alr-te-nlr  adaallar.  Street  nappe  rt  of  the  natlaa's  waning  ranjat  industrial  technology  haaa  has  haaa  eaceoragod  hy  Office 
of  tha  Sac  ratary  of  bafaaaa. 


Frograa  lltanti  6330611  Title:  Alr-to-Alr  Missile  Twlaolog  Demonstration 

C.  (U)  HOUR  FBRFOMgP  DT:  III -00081:  Hovel  Weapons  Cantor,  China  Lake,  CA.  CWmtACTOfcS:  Raytheon  Co.,  HA;  Hughes  Aircraft 

Co.,  Canoga  fnCT^i  Hcbonnell  Douglas  Aatronautlca  Co.,  St.  Louie,  NO;  Harquartdt  Co.,  Van  Huys,  CA;  CSO  Co.,  Sunnyvale,  CA. 

H.  (0)  F80J1CTS  US8  THAI  >10  MltXIQg  »  FT  HMl  Hot  applicable. 

I.  (U)  F80J8CT  »m  610  MUMS  U  ft  ISM: 

(0)  Project  M04A0,  Alt— t J-Alr  Mlaalle  Technology 

1.  (U)  DMCjlHlW  ft  633QW  le  directed  touard  investigating  and  demonstrating  technologies  that  promise  to  enhance  air-to- 

alr  nlaalle  capebllltlea  (l.e. ,  electronic  countanaaeuraa/electroale  counter -counteraaaeurea  survivability,  faeter/llghtar 
Might  vehldaa  providing  added  firepower  and  are  lathal  terminal  guidance).  The  radar  aaeker  technology  of  the  Advanced  Medium 

Range  Alr-to-Alr  Klsslle  program  In  conjunction  with  techniques  generated  In  exploratory  development  (under  ft  62332H,  Strike 

Warfare  Weaponry  Technology)  Indicate  that  saekera  can  ha  designed  aad  adapted  to  small  diameter  airframes  that  will  provide 
reliable  long  range  air-to-air  aystena.  Advances  la  alrbraathlag  propulsion  have  danoaatratod  that  a  ramjet  can  be  produced  tor 
a  small  diameter  weapon.  To  exploit  those  technologies  and  aaaeaa  potential  applications  to  future  alsslles.  Individual 
component  performance  and  total  mlaslla  Integration  Issues  will  be  verified  by  ground  testa,  eoaputar  slmilatlona  and  airborne 
field  testing. 

2.  (0)  PROGRAM  AOCOHftlS— WTS  AMD  HHU  BHWl 

a.  (0)  n  mi  Program:  The  FT  1*82  funds  ware  not  ra leased  until  Ssptenbar  1*82.  The  areae  supported  were:  (1) 
Advanced  roemon  Intercept  nlaalle  Technology  Dewooetratloa  booster  propellant  development  program  for  the  Integral  propulsion 
aynton;  (2)  aorodynamlc/tharnal/structural  analyaaa  to  support  the  continuing  vehicle  design  effort;  (3)  Initial  funding  for  the 
auxiliary  poser  ayatem  contractual  deal*:  development  aad  fabrication  of  flight  qualified  systems;  (4)  preparation  for  initial 
hardmrs-la-t  ha-loop  Mating  to  daflaa  the  hach-to-tara  steering  laws  to  bn  uaad  for  the  Advanced  Coeaaoo  Intercept  HI  sat  la 
Technology  Damoaetrattco  Inertial  navigation  system  design  aad  to  ultlaotoly  verify  performance  of  various  electronic 
count armaaauroe /electronic  cooator-coaatemeasurca  techniques . 

h.  (0)  H  1*83  frogtam:  The  Advanced  Common  Intercept  Manila  Technology  Demonstration  aoskor  breadboard  design  will  be 
tastad  aad  svolwatad.  Mid-course  guidance  handover  to  tarsi  oal  phono  guidance  will  be  verified.  An  adoptive  radons  bo  reeight 
error  correction  algorithm  will  be  verified  by  eoaputar  simulation.  Factaging  of  flight  weight  propulsion  hardware  will  bo 
verified.  Dsaiga,  fabricate  and  procure  toot  hardware  to  resolve  technical  Issues  Identified  In  advanced  concept  investigations. 
Continue  to  establish  the  requisite  technology  base  for  an  outer  air  bottle  oioalla.  Continue  to  toot  and  evaluate  electronic 
countermeaeu roe/elect roale  csuotor-cowotsrmeosurea  coacopta. 

c.  (V)  n  1*8*  Flannad  Frogtam:  bagln  captive  flight/laboratory  and  safe  separation  tasts.  Conclude  evaluation  of 
Adaacod  Comma  Iatorcapt  Mlaslla  Tachatology  Damamst tattoo  guidance  aad  control  syotane.  Initial  delivery  of  vehicle  components 
will  bagla.  be  gin  air  launched  flight  dameoat rat  Iona. 

d.  (V)  Frog ran  to  Coonlatlao:  Thin  ta  a  coat laulag  technology  program.  The  captive  and  from  flight  tasting  of  the 
Advanced  Comaon  Intercept  Manila  Technology  Demonstration  vehicle  sill  be  completed  la  FT  1*83.  Technology  with  promise  to 
enhance  mar  air-to-air  sAaslle  capabilities  will  bo  refined  mad  evaluated  to  provide  nature,  low  risk  technology  for  Inclusion  in 
program  to  upgrade  present  capabilities. 


e.  (0)  Mlloatonsa:  Hot  applicable 


n  1984  MTU  DESCRIPTIVE  SUWAKt 


Prograa  Elaasntr  63306M  Title!  Shit,  Propulalon  3y«tr»  (Advencnd) 

DoD  HI  ••ion  AraaJ  353-Englnaarlng  Technology  budget  tetWtji  2  -  Advanced  Technology  Develop** nt 


A.  (U)  Ft  19  BA  RESOURCES  (PROJECT  LISTING)!  (Dollar*  In  Thoutand«) 


Projact 
Mo  Tltla 


FT  1982 
Actual 


FY  1983 

Eatiaata 


FY  198A 

Eatiaata 


FY  1985 

Eatiaata 


Additional  Total 
to  Bstlaated 

Coaptation  Coat _ 


TOTAL  FOR  PROGRAM  ELEMENT 
S0379  Gaa  Turbina  Propulaloo  Sfataa 
S 1649  DOC-51  Fropulalon 
S1683  Gat  Turbina  Efficiency  Iaprovomnnt 


20,084 

13,264 

0 

6,820 


20,457  41,542 

13,562  24,014 

6,895  14,593 

0  2,935 


65,663  Continuing  Continuing 

46,765  Continuing  Continuing 

15,9j8  24,723  62.169 

2,942  Continuing  Continuing 


Aa  thla  li  a  continuing  prograa,  tha  above  funding  profile  Include*  out-ynar  aacalatlon  and  anco^aasaa  all  wort  and 
davalopannt  phaaan  now  planned  or  anticipated  through  FY  1983  only  except  for  project  81649  which  ancoapasses  all  wrk  or 
developaent  phaeaa  now  planned  or  anticipated. 


B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMD  MISSION  HBEPi  The  prlaary  objective  of  thle  progra  la  to  develop  new,  high  efficiency, 
■urine  gaa  turbine  engine*  and  eyateat  for  surface  coabatanta.  Thla  prograa  develop*  advanced  gaa  turblnee  and  ayaf  a  coaponenta 
froa  600  to  50,000  boraepower  and  In  addition  davelope  high  efficiency  laproveaunt*  to  axlattng  engine*  auch  aa,  the  LM2500  aarlna 
gaa  turbine  coablned  Rankin*  Cycle  Energy  Recovery  Spate*.  Thla  prograa  alao  provides  coeponent  laproveaents  for  operational 
marine  gas  turbines  to  laprove  reliability  and  prototype  propulsion  aachlnery  developmental  upgrades  for  the  D0C-51  class 
destroyer. 


C.  (U)  COMPARISON  KITH  FT  1983  DESCRIPTIVE  TOWARTi  (Dollar*  in  Thousands)  The  change*  between  the  funding  profile  shown  In 
tha  FY  1983  Descriptive  Suaeary  and  that  ahown  In  thla  Descriptive  Suaaary  result  froa  tha  following!  Project  S0379  -  An  Increase 
of  1,900  In  FY  1982  and  3,279  In  FY  1984  due  to  a  Mavy  decision  to  enhance  the  Rankin*  Cycle  Energy  Recovery  development.  .  In 
addition,  la  FY  1982,  180  waa  transferred  froa  SI683  to  S0379  to  enhance  RACER  support  for  the  000-51  class  destroyer.  Other 
changes  In  FY  1984  Included  aa  lacrosse  of  1,185  to  support  the  new  TF40  engine  coaponent  Iaprovaaant  prograa  for  tha  Landing 
Craft  Air  Cushion.  Project  S1649  -  A  decrease  of  328  In  FT  1984  1*  due  to  budget  constraints.  Project  81683  -  An  Increase  of 
2,935  In  FY  1984  continues  the  fuel  Efficiency  Prograa  began  by  Congress  In  FY  1982. 


0.  (0) 

Project 

FUNDING  AS  REFLECTED  IN  THE  FY  1983  DESCRIPTIVE  SUBtARYt 

FY  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

to 

Total 

Estlnated 

Mo. 

Title 

Actual 

Estleat* 

Eatiaata 

Eatiaata 

Coaplotlon 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

13,798 

18,184 

20,457 

34,471 

Continuing 

Continuing 

S0379 

Gas  Turbin*  Propulsion  Spate* 

15,798 

11,184 

13,562 

19,550 

Continuing 

Continuing 

91649 

DOGE  Pro  Ralston 

0 

0 

6,895 

14,921 

Continuing 

Conti nulng 

81683 

Gaa  Turbin*  Efficiency  Iaprovement 

0 

7,000 

0 

0 

Continuing 

Continuing 

E.  (U) 

OTHER  FT  19*4  APPROPRIATIONS  FUNDS  i 

OFN  (Ft  24226) 

FY  1982 
Actual 

FY  1983 
Eatiaata 

FY  1984 

Esclaate 

FT  1963 

Estiaat* 

Additional 

to 

Coaplotlon 

Total 

Eatlaatad 

Coat 

LH2500  Cae  Turbine  HDD  Prograa 
30IE-I7  Gaa  Turbine  MOO  Prograa 


3,322 

3,319 


4,750 

1,194 


11,212 

690 


8,890  Contlulng  Continuing 
1 ,017  Continuing  Con'  lnulng 


Title  Ship  Propulsion  Sy«t«a 


Prograa  Eleaenti  BMW 

r.  (U)  BELATED  ACTIVITIES:  Prograa  tlaaant  62S43N,  Ship*,  Subaarlu*  aud  Boat*  Technology;  Prograa  31*atnt  647I0N,  Navy  Energy 
Prograa  (IngifiaaringT;  P^graa  llaaant  6115W,  Oafans*  laaaarch  Pclancaa;  Prograa  llaaant  6JJ7W,  Elactrtc  Drive;  Prograa  Elaaant 
64567,  Ship  Subayataaa  Oavalopaant  and  Land  laaad  Tact  Slta. 

a.  (0)  M0EE  PEETOgHEP  ETi  IN-WOUSti  David  W,  Taylor  Naval  Ship  laaaarch  and  Oavalopaant  Cantor,  Eathaada,  ND;  Naval  Ship 
Engineering  Cantor ,  Phlladalptiia,  ft;  Naval  Eaaaarch  Laboratory,  Washington,  DC;  Naval  Air  Propulsion  Cantor,  Tranton,  NJ. 
CONTEACTHS:  Datrolt  Olaaal  Alllaon,  ladlaaapolla,  IN;  Canaral  Electric,  Cincinnati,  ON}  Lyoo,  MA  and  Schanoctady,  NT;  Carratt 
Allaaaarch,  Phoenlc,  A2  aad  Torraaca,  CA;  Mechanical  Tachoology,  Lathaa,  NT;  A.  D.  Uttla,  Canbrldga,  MA;  Phlladalphla  Goar 
Corporation,  Elng  of  Prussia,  PA;  and  Whitney  Aircraft  Corporation,  Eaat  Hartford,  CT;  Waetlnghouaa  Electric  Corporation, 
Plttaburgh,  PA  and  Induatry,  CA;  Curtlea-Wrlght  Corporation,  Wood-Ridge,  NJ;  Solar  Turbine*  International,  San  Dlago,  CA;  Waatarn 
Gear  Corporation,  Lynwood,  CA;  Soaiog  Airplane  Co.,  Seattle,  WA, 

H,  (U)  PEOJBCTS  LASS  THAN  no  MILLION  IN  PT  1)84; 

<tl)  Project  £1683.  Caa  Turbina  Efficiency  Inprovanant i  Thin  prograa  develop*  IH2500  angina  aodlflcatlon*  that  will  result  to  a 
five  percent  overall  lap  covenant  In  fual  consuaptloa.  \ 

(0)  Thla  prograa,  started  la  add  PT  1982,  Initiated  syataa  optlalaatlon  ttjdlaa,  prallalnary  design,  and  davalopaent  of  tha 
lntagated  electric  control  aystaa. 

<U)  for  PT  1984,  It  1*  planned  tot 

o  Initiate  first  Modified  engine  tasting 

o  Initiate  second  andlfled  angina  taatlag 

o  Initiate  p loaning  for  at-een  testing 

(U)  Prograa  to  cnaplotlon  will  consist  of  cooplata  fabrication  and  tasting  of  two  prototype  U12500  anginas,  on*  of  which  will 
be  tested  at-***  on  tha  Military  Sealift  Conan  ad  Ada  Callaghan.  This  1*  a  continuing  prograa. 

I.  (0)  PgOJECT  OPEN  <10  MltUON  IN  IT  1984. 

(«)  Prelect  8057 9.  pan  Turbina  Ptopnlalon  Syataa. 

I.  (0)  BENCH PTION  (Eagulranant  aad  Project):  Thla  project  ana  established  In  1970  to  develop  advanced  propulsion  syataa* 

aad  caapaeaat  laprovaaant*  to  reduce  oaaolng.  aalnteaaace  aad  ship  valaarablllty,  while  Increasing  reliability,  ship  availability 
and  parforaaace  for  nan  ancient  eaefaea  ooabataats.  lag el red  for  devalepaent  la  this  project  are  aarlaa  gas  turbine  aaglnss  of 
400  to  90,000  bOTsapewar  aad  a  Saaklaa  Cycle  laergy  Kecovory  Syataa  which  will  reduce  eel*  propelstoa  fast  couau^tloa  by  25 
percent.  Alao  Inc  laded  ere  agaipoaat*  aaceneary  la  tha  gna  tnrhln*  prapalalea  tyntea;  a.g. ,  clutch**,  ravetnlag  N**ra,  control*, 
coutrolUhl*  pitch  propeller*,  high  perferanooe  eachealcal  trnnaalaalaan  an  wall  aa  fuel  aad  air  syataa.  To  addltlea,  an  oo -going 
coupon**!  lapreeaaaat  prograa  laprevaa  tha  ra liability  and  aalatalaablllty  of  opotatioeal  LN2500  aad  901g-l7  gas  tarblna*  In  BO- 
943,  PTO-7,  BNP-993,  CO-47  aad  Patrol  Nydrofotl  Clean  shlpe. 
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2.  (U)  ftOCEAH  tccowniaiwniTs  amp  mutt  irrotwi 


a.  (0)  ft  HM  ftonmi  Continued  full  teal*  prototype  development  ot  the  Banklne  Cycle  Energy  Recovery  Syoten. 
Initiated  lahklna  Cycle  Energy  Pacovary  Syaten  oupport  program  to  reduce  devnlopnant  rlak  In  concert  elth  folded  Hlaalle  Daatroyer 
(DDG-Sl)  lead  ahlp  requirement*.  Continued  high  tenparature  materials  development.  Initiated  control  ayatan  nlcro-procoaaor 
technology  davelopnaut.  Continued  engine  and  component  development,  aad  angina  teatlng  at  manufacturer'*  plant  and  at-aea  on  Mm. 
Callaghan  to  resolve  fleet-revealed  deflclenclaa  in  LH2300  and  J01K-17  operational  anginas.  Completed  at-aea  evaluation  of  fuel 
pre-filter  and  Initiated  operational  evaluation  on  the  eelf-cleanlng  fuel  purifier. 

b.  (II)  fl  IW3  fro  gram;  Continue  Kanklne  Cycle  tnergy  taeovary  development  and  initiate  land-based  facility  construction 
and  at-aea  test  platform  design  on  Military  Sealift  Command  Ma.  Callaghan.  Continue  high  temperature  materials  development. 
Continue  engine  and  component  development  reeolulon  of  W2S00  aad  SOIR-I?  engine  deficiencies.  Complete  operational  evaluation  of 
self-cleaning  fuel  purifier  on  DOO-MV  taeuaBt  Approval  for  frodnctlea  of  purifier  for  Initial  operation  on  CG-47  Claes  and  LSD- 
41. 


c.  (D)  ft  1W  flammed  Program:  Deliver  first  Rankle*  Cycle  Energy  Recovery  system  for  1000-hour  contractor  development 
tearing  login  ship  modifications  to  Ma  Callaghan  to  accept  second  lanklna  Cycle  Energy  lecovery  ayatan  for  at-aea  evaluation. 
Continue  Kanklne  Cycle  Energy  Becovery  Syaten  support  program  by  Initiating  1/4  scale  aysten  taste  at  manufacturer's  plant. 
Continue  high  temperature  matertala  development  aad  Initiate  ceramic  coating  development.  Continue  engine  and  component 
development  reeolutloe  of  LN2300  aad  SOlK-17  operational  deflclenclaa  end  lelttate  component  Improvement  program  for  TT40S  angina 
selected  for  the  Landing  Craft  Air  Cushion. 

d.  (0)  Program  to  Comeletloml  Coeplete  Eanklae  Cycle  Energy  Recovery  system  development  and  deliver  third  system  to 
folded  Hlaalle  Daatroyer  (DOC-^f)  Land  lamed  Test  Site  for  Integrated  teat  and  evaluation  aad  lead  ship  crow  training.  Continue 
high  tenparature  materials  development.  Expand  marina  gas  turbine  component  Improvement  program  to  Include  uprated  LN1S00  main 
propulsion  engine.  Initiate  development  of  a  400  horse pover  surface  combatant  ermine  propulsion  angina,  1000  kllouatt  and  3000 
kilowatt  maxillary  anglnae,  a  SO, 000  horsepower  large  combatant  and  Surface  Effect  Ship  propulsion  angina,  compact  gears,  heavy 
fuel  combustor  aad  a  30,000  -  70,000  bsroepauor  controllable  pitch  propeller.  This  la  a  continuing  progran. 

a.  (0)  Mllestanot  hot  applicable. 

(0)  Prelect  11441.  BB0-S1  Propulsion 

1.  10)  DESCIlPTlOd  (Eegalrameat  aad  Project)!  This  project  Is  a  maw  start  In  PY  IW)  to  support  propulsion  and  aeilllary 
power  high  efficiency  upgrades  for  tbs  folded  Nlsatla  Dsetreyer  (100-31)  class  .  Tbs  project  develops  pre-product loa  prototype 
propulsion  and  auxiliary  power  systems  bp  optimising  oar root  developments  to  enhance  their  suitability  for  the  Guided  Hlaalle 
•oetreyer  (BOG-31).  This  project  Includes  operational  evalaatloa  at  a  laad-bessd  englaeerlag  facility  and  at-sea  operational 
taste.  System*  to  ha  optimised  Include  a  30,000  her  empower  ravarslag  reduction  gear,  Baskina  Cycle  Energy  lecovery  tystea  aad 
ship  service  generator  power  neuron.  Development  optimisation  of  these  agwlpmeats  to  meet  Sulded  Missile  Destroyer  (DDC-31) 
require  meet  a  will  moult  la  ns  much  ns  a  13  percent  total  fuel  savings. 

1.  (B)  WPgDAM.  OOOOWmD— IE  AGO  WW  UWTOi 

a.  (I)  n  IDE!  Bregray  Daw  start  la  n  IMS. 

b.  (D)  ft  IMS  Program  Initiate  deslga  and  develop  optimisation  of  candidate  mala  reversing  reduction  gear 
configurations  for  Gutted  Hlaalle  Dsetreyer  (IDO-31).  Initiate  development  of  Eanklae  Cycle  Energy  Dace  very  Syntom  opt lal nation 
requirement*  to  lasers  DGG-31  ceapetiblllty.  Initiate  Issd-hsssd  test  facility  construction. 


Prograa  Ilaoentt  HMW  Tltlei  Ship  Protulaloa  iyataa  (Advanced) 

c.  (0)  Tt  IW  flanotd  Program  Dml«pMnt  tatting  of  re  verve  gnt  candidate  nnflfintloM  Initiated.  InklM  Cycle 
bwo  heonij  Syatea  tuti  at  the  1  nod-Weed  engineering  facility  Initiated  (agin  count ruction  of  OilM  KlaalU  Oaattoyor 
(000-1 1)  Integrated  taat  facility.  Oaaplata  Technical  t valuation  of  ahlp  aervleo  power  ayatao  and  Initiate  at-eea  toeta. 

d.  (U)  fronton  to  Conplatloni  Cooplata  re  verve  goar  taatlng  at  naaefaetarer'e  plant.  Coaplota  at-oea  evaluation  of 
candidate  rove  ran  gaar  ayatao.  Co  opiate  auxiliary  power  ayataa  development.  Coaplota  Guided  Manila  Oaatroper  (DOC-51)  land- 
baaed  teat  facility  conetrnctlon  and  Integrated  teatlng  of  ravaraa  reduction  gear,  ftanklna  Cycle  laergy  Hecovary  Syatea  and 
ahlpboard  control  ayatao. 

e.  (0)  HI la at one I  Hot  applicable. 
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rt  IW  RDTtl  PMCMPTIB  IW!>B 


•Prograa  (lament  I  <332611 

DoD  Mission  tr>,v  BT  -  electronic  and  rhvolcal  Sciences 

<•  (o)  nr  m»  usouacw  (hutjxct  unani  (wiwi  i»  ftwaa*d 


Tltlei  M*m new  Caywtir  Technology 
budget  Activity:  2  -  Mwgeri  Tschnolog 


Project 

PT  1962 

PT  1963 

PT  1964 

PT  1963 

Additional 

to 

Total 

Set  lasted 

No _ 

Title 

Actual 

Istlaete 

let  lasts 

letlaate 

Ooaplotlon 

Coat 

TOTAL  POO  P00C6AM  XLXMBHT 

d,S3d 

3,272 

9,900 

10,339 

Continuing 

Continuing 

10672 

Advanced  Computer  Technology 

3,600 

3,272 

9,«00 

10,339 

Continuing 

Continuing 

X0911 

Automatic  Data  Procaoalag  Security 

934 

0* 

0 

0 

Continuing 

Continuing 

*  In  ft  1913,  fnjict  X0911  «u  ttmltml  to  Program  Ilament  643746,  Toctlcol  Imbedded  Computer  Prograa. 

Aa  thle  la  a  continuing  prograa,  tha  above  funding  profile  Includes  outyunr  escalation  and  encoapasses  all  work  and 
development  phases  now  planned  or  anticipated  through  ft  IMS  only. 

1.  (0)  6*1X7  MTOIlg  09  MBW  AMP  BWW  Hi  frovldat  baeU  raaourcee  required  to  luprove  capabllltlea,  reliability, 

and  ualntalnahlllty  o l  Davy  ■iefiei  conputar  raaourcee.  D00  haa  dee Ignat  id  Ida  aa  the  planned  conputir  prograanlng  language  for 
embedded  computer  applications.  Tble  program  davelopa  Navy  etaadard  surport  eoftwara  tor  all  Navy  atandard  conputar  a,  and,  in 
coordination  with  tha  000  dda  Joint  Project  Office,  davelopa  a  Navy  atandard  eoftwara  eeglnaurlng  environment  baeod  on  Me. 
Directly  eapporte  A6/VTK-43  and  U/IITl-W  Oavy  bobmdded  Oonputar  Prograa  (PV  643746).  Pro  video  tor  pro  Vial  nary  etudlee  of 
technology  advaacaa  applicable  to  follow-on  coaputara  to  the  tf/VK-4)  and  U/Un-41  conputere. 


C.  (0)  CCMPOOIMO  MOO  FT  1903  BgOatlPTIVl  NNPdAgTi  (Dollare  In  Ihoueaade)  Hie  chaagea  between  tha  funding  profile  ehowu  In  tha 
FT  1*61  baacriptiva  Suamery  aad  that  abowa  la  tVla  Daacrlptlva  Oeamary  are  ae  followai  The  3,613  increaae  la  Pt  1964  la  tha 
moult  of  aa  Increaae  far  dda  development  applicable  to  the  OTV-43  and  BTX-44  coaputara. 


D.  (D)  P6MD1MB  AS  MFUCTtD  IN  Tgg  PT  19*3  SUCtlPTlVI  tl 

Project 

MNAPYi 

PT  1961 

PT  1962 

PT  1963 

PT  1984 

Additional 

te 

Total 

tstlMtod 

Me. 

Title 

Actual 

Katlaate 

gstlaate 

latlaate 

Completion 

Oast 

TOTAL  P06  POOSOAM  6UMDR 

3,314 

4,334 

3,272 

4,063 

Coo tl suing 

Continuing 

20671 

Advanced  Cone star  Techaelogy 

3,662 

3,600 

3,272 

4,063 

Continuing 

Coatlnulng 

XOttl 

let  emetic  Data  Pmcaaalag  tacaclty 

1,632 

934 

0 

0 

Oeatloalag 

Continuing 

p.  (0>  PPJtm  dCTmriMi  lb .  aad  Control  Techaelogy,  Pt  627ni»|  Avionics  Davelopmaat  (AN/ATK-14),  pg  642030:  Oavy  Tact  lee  l 

hebeddnd  Oampotar  Prograa,  pg  643740:  Ar^  datomatlc  beta  Procaaolag  tgulpmant  Davelopmaat ,  pg  637034:  Air  Porca  Advanced 
Canp  a  ting  Tmchaalagy,  Pg  637MP:  Oefoaea  60100008,  Pt  627060. 

O.  (O)  HOOK  pggpwota  IT  1  MKgDttx  gavel  Ocoee  iyatmaa  Oeatar,  6am  tlago,  Cd;  Oaval  Dado  meter  Syetams  Center ,  Newport ,  tl; 
Navel  tarimeataiopaae  Oootat,  hehfgron,  Vd;  gavel  Oaaaercb  laboratory.  Mo  eh  lag  tea.  K|  Naval  Maapeaa  Cantor,  China  Lake,  Cd;  gavel 
dir  bavolapmaat  Center ,  Neimlaater,  Pdj  Oaval  Avlaalca  Oeatar,  tedleeepelle,  U;  1’laat  Gaobet  Direct too  Syatoa  Support  Acttvttloe , 
Dan  Neck,  04,  aad  tea  Mage,  Cd.  QQgTOdCWti  Cent  rectors  will  be  selected  cuapotlctvely  te  Support  the  planned  activities. 


(5 


Program  Slaneott  HHM 

n.  (u)  pnojncts  um  mu  no  hiiuon  is  rr  mti  not  applicable 


Tltlti  Mmm«<  Cnmitit  TMjortjB 


(II)  fwjwt  10871.  Mwgj  Cemittt  Itelnolapi  RotUtt  aupport  nftMn  tor  Navy  etandard  «M4i4  conputara,  Including 
M/UK-4)  and  Ut/vtt-ik.  taflMMt  Ma  In  the  Navy.  la  coordination  with  the  000  Ma  Joint  Project  Office  develop  Me  baaed  Navy 
Standard  Softeata  tntlneerlai  Bnvlronaant. 

(0)  ft  IWl  Program  Completed  aupport  eof Caere  development  for  tha  U/IIK-U<  Oenttooad  aupport  eofteere  devaloyaant  for 
the  IP/lWFTn  to  coordination  with  tha  000  Ada  Joint  Project  Office,  and  bened  on  CHS-l  to  Ma  traoeltlon  etadlee,  completed 
Navy  high  level  togulromanto  for  Ma  laplamantatloa. 

(0)  FT  IH1  Program  Continue  aupport  eof  tea  re  development  for  the  M/UK-4).  Prepare  ha  panel  tor  Propoeale  and  Statement  of 
Work  for  coSpatluva  procoroaent  of  Navy  unlgua  Ma  atandard  aupport  eofteara.  Initiate  davaloyaant  of  Navy  Ma  aupport 
environment  and  Ada  run-tine  aupport  eof  tee  re  for  H/QR-II. 

(0)  Tt  USA  Pleanod  Ptoataat  Oontlnuo  aupport  oof  tea  re  davelopaeet  for  M/UK-4),  Continue  development  of  Navy  Ma  aupport 
environment.  Continue  devalopaent  of  Ada  rue-tine  aupport  for  AN/UK-44.  Initiate  development  of  Ma  rue- tine  aupport  for 
M/UK-4). 

(0)  Proarea  to  Completion!  Complete  Navy  Ma  aupport  environment  end  run-tine  aupport  for  Al/UK-44  and  AN/UK-4).  Initiate 
Ma  laplaaantatloa  in  maw  Navy  tactical  ayatea  development  pragraae.  Initiate  development  of  programmer  productivity  enhancement 
toola  for  Navy  aoftuare  eaglaaarlag  environment  to  aaxlmlte  efficiency  end  effectlvoneea  of  eperetloeal  eyatame  employing  embedded 
computer  reeoarcee.  Ihle  la  a  coatlnuiag  program. 


I.  (0)  PNOJSCT  OWN  >10  IgUJON  M  Tt  1—4.  Not  Applicable 


Ft  |W  IDT4I  DiSClIPTIVI  8UWWHT 


Pro|rn  (lament! 
DOD  Klaalon  A root 


6337 3H 

$33  -  laglnaarlng  Tachnololy 


Tltlei  Electric  Mm 

Audgat  Activity!  2  -  Advanced  Tachnololy  Dvwlomiit 


A.  (U)  n  1W  MgOWCig  (PIOJICT  LISTIMO)!  (Doll«t»  In  Thoueende) 


Project 
Mo  T&tlo 


FT  1962 
Actual 


FI  1M3 

atintt 


FT  IMA 
htluti 


FT  IMS 
httojtt 


Additional 

to 

CmtUtloa 


Total 

tatlaatad 

Coat 


TOTAL  FOK  PDOGIAM  ILEHUR 
S1S14  llactrlc  Propulelon  Syatane 

S1693  llactrlc  Drlva  (Advanced) 


0 

0 

0 


7,267 

7,267 

0 


16,139 

11,333 

4,986 


24,371  Continuing  Continuing 

18,236  Continuing  Continuing 

6,113  Continuing  Continuing 


An  thin  la  a  continuing  prog ran,  tha  above  funding  prof 11a  lncludaa  out-year  eecalatlon  and  ancoapaaaea  all  uork  and 
development  phaaee  now  planned  or  anticipated  through  FT  IMS  only. 


I,  (0)  IMP  D68CR1FTI0M  OF  UJMWT  AM)  M133IOM  WBi  Thla  progran  develop#  advanced  electric  drive  eyeteaa  and  electric 
nachlnary  for  Mavy  ahlp  propulelon.  llactrlc  propulsion  for  coohataat  ehlpa  was  abandenad  by  the  Havy  after  World  War  It  becauaa 
of  oxcoaalve  alma  and  weight  of  available  electrical  nachlnary.  Tha  advaetagaa  of  electric  drive  Include  ahlp  nachlnary 
arrangement  flexibility,  eaaa  of  wnauverlug  control,  low  aolae,  and  fuel  economy .  Advaacoa  In  electric  nachlnary  technology 
proalae  to  reduce  the  alaa  and  weight  and  Improve  efficiency  of  nigh- power  electric  drive  aye tana.  Application  of  thaee  eyetene 
in  a  gaa-turhlna  powered  genaral  pwrpoea  deatreyer,  would  provide  euhatantlal  redact Iona  la  overall  ahlp  elan  and  propulelon  fuel 
conauuptloa  with  reaultant  reductloaa  la  ahlp  coaatructloa  and  opatatlag  eoata  aa  coopered  to  Identical  range  and  aleelon- 
capahlllty  ahlpa  egulppad  with  coaveatlanal  mechanical  drive  ayatama.  The  progran  d eve lope  aad  operationally  evaluatae  electric 
propulaloa  ayotana  tor  hry  ahlpa  with  propulalaa  power  ragultunaate  la  the  range  of  30,000  to  30,000  boron power  per  abaft . 
Initial  devalepnaata  are  directed  toward  electric  propulaloa  ayataaa  for  aear-ter*  oparatleaal  evaluation  aad  Approval  for 
Froductlon.  Thaee  could  oupport  FT  1990  acgaleltiaa  of  Uf-2300  gaa  turbine  pe wared  ourface  canbataata  ouch  aa  DO/DOC-typa  ahlpa. 
Oavalepaaat  pcaferoaoa  la  tha  Initial  ayatan  denoaatratloa  la  for  tbeee  electric  propulaloa  aachlaory  dealgna  which  are  conaldered 
lew  davolopnaat  rlaha  for  aaar-tern  et-eoa  evaluat lea  and  Which  are  aaanahla  to  future  upgrade  with  hlgher-pertoraaaco ,  wore 
advanced  dealga  ooapaaanta.  Advanced  dealga  electric  drlva  oyetm  ccaponoet  aad  technology  dovolepneata  will  oupport  upgrado  of 
naar-tara  electric  propulaloa  ayatona  and/or  advanced  ahlp  acgulaitioa  la  tha  peat  FT  1990  time  franc.  topheala  la  given  to 
devalopmat  ef  higher  performance  electric  driven  Including  advanced  dealga  combined  propulaloa  aad  chip  aervlce  power  generation. 

C.  (0)  C0WFAII80M  WIT!  FT  1913  WCMHBI  WWIBi  (Dollarc  la  Thauoaada).  Tha  change#  between  the  funding  profile  ehoua  In  tha 
FT  1903  Boecrlptlve  luanaty  and  that  alwua  In  thla  Boecrlptlve  lunanry  are  aa  follows  11314  llactrlc  Propulaloa  Syatena  -2,301  la 
FT  1904  due  to  budget  cenatroiata,  11673  llactrlc  Drlva  (AM)  a  daereaae  of  2,300  la  FT  IM3  revolting  from  a  Coegreealoaal 
reduction  and,  -t|4  la  FT  1964  dun  to  miner  progran  adjuatnauta  Including  Inflation. 


0.  (0)  F8WHW8  46  MFUCT1B  ID  TWI  FT  1963  86SCD1PW1  l^pMKTl 


Additional  Total 


Project 

FT  1961 

FT  1962 

FT  1M3 

FT  1964 

to 

latlueted 

Ho.  Title 

Actual 

latlnate 

latlnate 

latlnate 

OowUtlot 

Coat 

TOTAL  P06  PW0Q6AM  IL— IT 

0 

0 

9,767 

20.734 

Continuing 

Continuing 

11314  llactrlc  Propul clou  gyatana 

0 

0 

7,267 

13,634 

Continuing 

Continuing 

SI473  llactrlc  Drive  (Advanced) 

1.  (U)  on  PT  1964  AFPDOfKlATIQn  FD 

0 

MSI  Mat  applicable. 
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0 

2,300 

5,100 

Continuing 

Continuing 

Program  ISltmti  6337  3N 


Titles  Electric  Drlw 


P.  (U)  RElAffP  MTWT1MI  Program  Element  63508N,  Ship  Propulsion  Systems  (Advancad)i  Prograa  Kleaent  43'SSN,  OOC-il;  Program 
Eleaant  6)31 3d,  Chipboard  SjriUw  Component  Oevelipeent;  Prograa  ll«Mnt  62S63N,  Ship*,  Subaarln**  and  toa.*  Technology;  Prograa 
Uimm  6I153N,  0*(*n*a  Research  Science*. 

0.  (U)  noun  PERPONMEP  RYl  IN-WOUREi  Naval  Ship  Systana  Englnaarlng  Station,  Philadelphia,  PA;  David  N.  Taylor  Naval  Ship 

Kaaaareh  and  Davalopaant  Can tv r,  Sathaada,  NP;  Naval  Uaapon*  Support  Cantor,  Crana,  IN;  Supervisor  of  Shipbuilding,  Convaralon  and 
Repair,  San  Pranclaco,  Cl;  CONTRACTORS i  AlRaaaareh  Manufacturing  Co.,  Torrance,  CA;  General  Electric  Co.,  Lynn,  HA  and 
Schenectady,  NT;  Naatlnghouaa  ffectrle  to.,  Plttaburgh,  PA  and  Sunnyvale,  CA;  Gibb*  4  Cos,  Inc.,  Maw  York,  NY. 

H.  (0)  PROJECTS  USS  THAN  510  MILLION  IN  FT  1W4| 

(0)  Protect  11111,  Electric  Ptlve  (Advanced)i  (MEN  START)  Thla  project  develop*  advanced  daalgn  electric  drlvee  for  Navy 
ehlpa.  Principal  technical  thruat  la  toward  hlghar-porforaance  electric  drive*  incorporating  advanced-concept  aachlnery  and 
Including  advanced-daalgn  eyatewe  for  containing  propulalon  and  ahlp  service  power  generation.  These  advanced-design  electric 
drive  davelopnaats  will  support  upgrade  of  previously-constructed,  near-tern  electric  propulsion  ayaten  application*  and  advanced 
ahlp  acquisitions  beyond  PY  1)12.  Developnent  and  deaonstratlon  of  advanced  electric  propulsion  systeaa  will  pernlt  the 
exploitation  of  the  coat  and  perfornanca  benefits  of  electric  drives  In  a  broader  range  of  future  Naval  ships  than  1*  feasible 
with  near-tern  electric  propulsion  systana.  Advanced-daalgn  eonponent  davelopnenta  Include  generators,  >wtora,  switchgear, 
trananlseton  lines,  aachlnery  shaft  aaala  and  currant  collectors,  superconductive  nagneta,  cryogenic  refrigeration  and  other 
critical  ancillary  systana. 

(U)  The  ft  1RE3  prograa  consist*  oft 

a  Prallnlnary  design  and  tradeoff  studies  on  advanced  alectric  drive  ayatao  concept*  considered  to  bo  candidate*  for  PY 
1M4  start  on  syetea  construction. 

o  Supporting  technology  and  eonponent  developnent  for  advanced  electric  drive  syetea  concept*  Including  3000  HP 
feaalblllty-nodel  aachlnery  evaluation. 

e  Supporting  land-baeed  teat  alt*  planning  for  Navy  ayaten  testa  (jointly  supported  with  Project  SI314) 

(0)  Per  PY  itti.  It  1*  planned  to  continual 

o  Systsn  analyse*  and  tradeoffs 

o  Poops neat  davalopaant  and  supporting  technology  for  advanced  electric  drive  systana. 

e  Supporting  site  planning  and  daatga  for  land-based  systaa  test*  (jointly  supported  with  Project  SI  314) 

(0)  Prograa  to  couplet  Ion  will  consist  of  ceuplotlon  of  eonponent  davalopaant  and  ayaten  manufacture  tor  advanced  electric 
drive  ayataue  of  30,000  hureapewar  and  30.000  horsepower  per  shaft.  Couplets  jointly-supported  effort  with  Project  31314  to 
construct  laud-baaed  teat  site  and  Install  test  equlpuer  (PY  .idS).  Coup  lata  Und-heeod  toots  laadlag  to  approval  Tor  Halted 
production  (1P*0)  aad  start  *t-uaa  facts.  Supporting  technology  and  eonponent  laprovauaat  develop  neotv  will  continue. 

i.  (o)  project  gra  no  witugg  »  PY  im. 

(0)  Project  SI 314,  Slactrtc  Prauulalau  Syvtaas: 

I.  (0)  DESCRIPTION  (Requirement  aad  PrejecOt  Thla  project  davalnpa  electric  propulalon  ayatos*  for  Navy  ahlp*.  The 
advantages  nf  elect rli  prnpultla*  Include  ship  machinery  artvaganaat  flaxlhlllty,  pan*  of  uaaouvorlng  control,  low  note*,  and  fool 
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economy  (especially  for  gee  turbine  drive  ships)  derived  fro*  the  sees  of  electrlcel  cross-connsct  between  propeller  shefts  end 
verleble  prime  aover/propellsr  speed  reduction  ratio.  Advenes*  In  electric  webinar y  technology  such  se  liquid  cooling  of 
erwture  conductors,  high  perforwnce  current  collectors  (solid  brushes  and  llqutd  petals),  superconductive  field  windings,  and 
solid-state  power  conditioning  equipment  will  reduce  the  else  and  weight  end  leprove  the  efficiency  of  high-power  electric  drive 

systeas.  For  a  typical  gas  turbine  powered,  general  purpose  destroyer  application,  these  electric  drive  svsteaa  have  the 

potential  for  wjor  reductions  In  overall  ship  size  and  average  propulsion  fuel  coneuaptlon  with  coownsurate  reductions  In  chip 
acquisition  snd  operating  costs  as  coapered  with  an  Identical  range  and  alsslon  capability  ship  equipped  with  a  conventional 

aechanlcal  drive  systea.  This  prograa  will  envelop  and  operationally  evaluate  full-scale  electric  propulsion  systeas  snd 

coaponenta.  Operational  evaluations  are  currently  planned  In  noalnal  30, COO  and  50,000  horsepower  per  shaft  syatew  at  a  land- 
based  test  site  and  at-sea  teats  and  will  Include  wchanlcal  shock  tests.  Machinery  des'gn  concepts  selected  for  lnlttal 

detalopenc  In  full-scale  systew  will  be  basad  on  an  optlaization  of  leproved  perforwnce  to!  developwnt  risks  to  support  the 

earliest  feasible  land-baaed  test  site  Installation  (ry  1986)  and  at-sea  test  ship  Installation  (FT  1988). 

2.  (0)  FK0CIUU1  ACCOMPLI SHMgWTS  AMD  FUTURE  EFFOETS: 

a.  (0)  FT  1982  Progress 

o  This  work  was  accomplished  In  tha  DDGX  Lina  In  FT  1982  as  directed  by  Congress.  Result*  of  prior  conceptual  design 

and  trade-off  studies  together  with  results  of  prior  technology  davelopwnta  ware  used  to  Initiate  competitive 

preliminary  design  of  noalnal  30,000  and  50,000  horsepowe  per  shaft  systena  with  three  wnufacturars  of  large 
electrical  machinery. 

o  Started  devslopent  of  critical  coaponenta  and  supporting  technology  for  full-scale  systeas. 

b.  (U)  FT  1983  Prograa: 

o  Complete  preliminary  design  phase  and  award  contracts  to  two  or  wre  contractors  to  proceed  with  detailed  design, 
long-lead  wterlal  procurewnt,  aod  start  construction  of  noalnsl  30,000  end  50,00  horsepower  per  shsft  systeas. 

o  Continue  developwnt  of  critical  coaponenta  for  full-scale  systeas. 

o  Start  site  planning  aod  design  for  land-based  teat  site  jointly  with  Project  S1693. 

c.  (0)  FT  1986  Planned  Pt  >graa: 

o  Continue  supporting  technology  »-d  critical  component  developwnt. 

o  Couplet*  detail  design  of  wjor  coaponenta  and  start  construction  of  30,000  and  50,000  horsepower  per  shaft,  near- 
tara  electric  propulsion  systeas  including  integrated  ship  service  power  generatl  n. 

o  Couplets  design  of  land-bared  test  sits  and  Initiate  procurement  of  long-laad  test  support  squlpwnt  (Joint  effort 
with  Project  SI 693). 

d .  (U)  frogrw  to  Completion: 

o  Complete  construction  and  factory  tsuta  on  near-term,  Integrated  electric  propulsion  and  ship  service  components  on 

a  test  bergs. 

o  Install  Integrated  systoas  at  land-based  test  site,  conduct  operational  svaluatton  and  obtain  Approval  for  Llaited 
Production  In  1988. 
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o  Conduct  ot-oon  ntloutoo  In  selected  tut  ship  and  obtain  Approval  for  Production  In  1990. 


o  Continue  component  Inproveaente  Identified  In  operational  evaluation  and  aervlce  application  of  integrated  electric 
propulflon  systems  and  opportunities  for  note  effactlve  Improvements  demonstrated  In  technology  programs. 

o  This  program  la  a  continuing  effort  to  provide  davalopeat  of  electric  propulsion  systems  for  a  number  of  future 
applications  such  as  lower  coat,  monohull  displacement  ships,  small-watar-plane-tvln-hull  ships  which  will  require 
electric  driver  to  more  effectively  accomplish  propulsion  power  transmission,  and  high-performance  ships  requiring 
very  lightweight  machinery. 

a.  (Q)  Milestones!  not  applicable. 
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rv  198*  RDT4E  DESCRIPTIVE  SUMARY 


Prograa  Bleaent:  63609H  Tit  la!  Sutfaca  Launchtd  Munitions 

DoD  Mission  Amt  553  -  Bnglnesrlng  Tschnology  Budget  Activity!  2  ~  Advanced  Technology  Development 


A.  (U) 

FY  1984  RESOURCES  (PROJECT  LISTING): 

(Dollars  In  Thousands) 

Project 

No 

Title 

PT  1982 
Actual 

FY  1983 
Estlaate 

FT  1984 
Estimate 

FY  1985 
Estimate 

Additional 

to 

Coapletlon 

Total 

Estimated 

Coat 

S0363 

TOTAL  POIt  PROGRAM  ELEMENT 

Advanced  Explosive*  Technology 

4,220 

4,220 

4.331 

4.331 

4,254 

4,254 

4,918 

4,918 

Continuing 

Continuing 

Continuing 

Continuing 

As  this  ta  a  continuing  prograa,  the  above  funding  Includes  out-year  escalation  and  encoapassaa  all  uork  or  developaent 
phases  now  planned  or  anticipated  through  ft  1985  only. 


8.  (U)  BRIEF  PRSCBlPTIOW  OF  ELEMENT  AMP  MISSION  NEED:  Advanced  developaent  of  Insensitive  hlgh-perforaance  explosives  la  to 
aeet  requirements  given  In  tha  Insensitive  High  Explosives  Operational  Raqulreaant  for  laproved  explosives  ssfety,  reduced 
weapons  vulnerability,  and  laproved  explosives  perforaance  and  produdblllty. 

C.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUMMARY :  (Dollars  In  Thousands)  The  change  between  the  funding  shown  In  the  FY 
1983  Descriptive  Summery  and  that  shown  In  this  Descriptive  Suaaary  la  a  decrease  of  95  In  FY  1984  due  to  adjustaenta  during 
budget  developaent. 


0.  (U) 

Project 

FUNDING  AS  REFLECTED  IN  THE  FY 

1983  DESCKIPTIVE  SUMARY: 

FT  1981 

FY  1982 

FY  1983 

FY  1984 

Additional 

to 

Total 

Eatlauited 

No. _ 

Title 

Actual 

Eetlaete 

Estlaate 

Estimate 

Coapletlon 

Coat 

TOTAL  FOX  PROGRAM  ELEMENT 
S0363  Advanced  Explosives  Technology 


3,927  4,220  4,331 

3,927  4,220  4,331 


4,349  Continuing  Continuing 
4,349  Continuing  Continuing 


E.  (0)  OTHER  FT  1984  APPROPRIATIONS  FUNDS!  Not  applicable. 


F.  (0)  RELATED  ACTIVITIES;  Undersea  Harfare  Weaponry  Technology,  PE  62633M;  Shipboard  Daaage  Control,  PE  63514N;  Strike 
Warfare,  PE  62332N;  Advanced  Lightweight  Torpedo,  PS  63610N;  Boab  Iaproveaent  Prograa,  PE  64603N;  Mine  Developaant  (Engineering), 
PE  64601N.  Proalalng  new,  hlgh-perforaance,  Insensitive  explosives  froa  the  Undersea  Warfare  Technology  prograa,  PE  62633N,  are 
transferred  Into  tha  Advanced  Developaent  Project.  Inforaatlon  on  new  explosives  produdblllty  and  characteristics.  Including 
larger-scale  safety/perforaance  tast  data,  Is  aade  available  to  weapon  project  officue  such  as  the  Gun  Aaaunltlon  Iaproveaent 
prograa,  PE  64602N,  the  Shipboard  Daaage  Control  prograa,  PE  63514N;  Advanced  Lightweight  Torpedo,  PE  63610N.  Cooperative 
prograaa  between  the  Explosives  Advanced  Developaent  Project  and  the  weapon  project  offices  are  In  progress.  The  Explosives 
Advanced  Developaent  prograa  provides  Inforaatlon  on  the  new  explosives'  produdblllty  and  characteristics  and  the  weapon 
offices  conduct  testa  to  determine  warhead  effectiveness  and  behavior  of  In-service  aunltlons. 


G.  (U)  WORE  PERFORMED  BY!  IN-HOUSE t  Naval  Surface  Weapons  Center,  Dahlgren,  VA  (Lead  Laboratory);  Naval  Weapons  Station, 
Yorktown,  VJC;  Rival  Weapons  Center,  China  Lake,  CAj  Naval  Ordnmee  Station,  Indian  Head,  MD;  Air  Developaent  Teat  Center,  Eglln 
Air  Force  Bose,  FL;  ARMY,  Ballistic  Research  Laboratory,  Aberdeen,  MD;  and  SM  Rock  Island,  1L. 
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H.  (0)  PROJtCTS  LESS  THAN  $10  MILLION  Ml  FT  1984: 

(U>  Project  80363,  t«ploil<M  Advanced  Developiwnt:  DatltibU  Insensitive  exploit***,  primarily  plastic  bonded  exploelvei  , 
are  available  from  the  explosives  exploratory  development  program.  Although  preliminary  testing  shoes  that  these  explosives 
exhibit  narked  Improvement  over  conventional  explosives,  chay  cannot  In  fiMrsl  be  economically  loaded  Into  munition*  and  are 
Insufficiently  characterised  to  be  useful  to  eeapons  designers.  This  project  provides  for  advanced  development  of  Insensitive, 
high-performance  explosives  that  burn  rathar  than  detonate  In  a  fire,  that  do  not  react  violently  to  fragment  Impact,  and  that 
will  not  mass  detonate  In  shipping  (operational  or  storage)  configurations.  Work  Include*  pilot  plant  scale-up  of  new  explosives 
to  enhance  produclblllty,  coordination  of  explosives  testing  and  evaluation  efforts,  explosives  characterisation  to  establish  a 
comprehensive  data  base,  and  large-scale  aafety/perfnmanca  tasting  to  provide  explosives  vhlch  meet  the  specific  requirement* 
Identified  In  the  Insensitive  High  Kxplostves  Operational  Requirement. 

(II)  In  FT  1982,  advanced  development  mas  completed  on  Composition  l-l,  Type  II  explosives,  as  a  direct  replacement  for 

Composition  A-3  (substitution  of  polyethylene  for  the  no-longer-avsllabla  Grade  A  Wax)  tor  use  In  Navy  gun  projectiles.  A 

specification  problem  ’  was  uncovered  and  corrective  work  begun  on  an  Ingredient  In  PUN-106  used  In  HIPRAC  and  SN-2  warheads. 
Pim- 106  was  recommended  for  use  In  single  place  Navy  76mm  and  5’/34  gun  projectiles  aa  a  low  vulnerability,  equivalent 
performance  explosive  fill.  Raquallflcatlon  was  begun  (In  cooperation  with  Naval  Air  Systems  Command)  of  IK  80  sarlea  bombs 

using  PBXU-109(R)  in  place  of  the  conventional  H-6  fill.  Recommendations  were  made  to  drop  five  new  PBX’a  because  better, 

similar  materials  are  available  (reducing  proliferation  of  new  explosives).  Pilot  plant  ecale-up  was  completed  on  the  Advanced 
Lightweight  Torpedo  explosives  (PBXW-113  and  PBXH-IA),  modified  to  greatly  Improve  procaasablllty.  Necessary  data  urns  provide^ 
to  select  PBXH-113  for  us*  In  the  Advanced  Medium  Range  Air-to-Alr  Missile  warhead.  A  number  of  cooperative  efforts  were 
Initiated  Including  Advanced  Lightweight  Torpedo  and  Bomb  Improvement  Program. 

(U)  The  FT  1983  program  consists  of:  ^ 

<*  Modify  specification  for  PBXN-106  Ingredient  and  complata  advanced  development  on  PBXU-106  for  use  In  gun  projectile* 
and  missile  warhead*. 

o  Complete  advanced  development  of  FBXW-109(E)  for  use  In  Navy  bombs  and  certain  mlsall*  warheads  (e.g.,  cruise 
missiles). 

o  Issue  first  edition  of  the  Navy  Bank  of  gxploslves  Data  document  on  explosive*  In  a  cooperative  program  with  Advanced 
Lightweight  Torpedo. 

o  Conduct  large-scale  safety  teats  on  non-alumlnlssd ,  Insensitive  explosives  for  use  in  projectiles  and  missile 
warheads. 

o  Couplet*  pilot  plant  acala-up  of  underwater  explosives  for  mines  and  torpedoes. 

o  Complete  safety  tasting  of  a  cook-off  resistant  booster  and  a  safe  primary  explosives  to  replace  lead  ssld*. 

o  Complete  pilot  plant  scale-up  of  ASH,  deformable  explosives. 

(U)  For  FT  198A  It  Is  planned  to  continue: 

o  Complete  advanced  development  on  a  low  vulnerability  gun  propellant  and  on  a  safer  primary  explosive. 

o  Conduct  lsrge-scals  performance  testa  on  sn  Insensitive,  non-alumintsad  PBX  for  projectiles  and  missile  warhaad*. 

o  Couplets  advanced  development  on  new  torpedo  explosives. 
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o  Conduct  large-scale  safety  tests  on  underwater  eaploslves,  large-scale  performance  testing  i 
booster  aaploalvaa,  and  patforaanca  testa  on  Selectively  Unable  Warhead  aaploalvaa, 

(U)  Project  to  completion:  Thla  la  a  continuing  program  which  will  continue  efforts  to  provide  eater, 
parforaanca  aaploalvaa  for  weapon  davalopiaent  by  exploiting  promising  new  technology. 

I.  (U)  PROJECTS  OVER  HO  MILLION  lg  n  1984:  Hot  Applicable. 


i  cooh-off  resistant 
leas  vulnerable,  high 
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Program  Element:  636 54N  Title:  Joint  Service  Explosive  Ordnance  Disposal 

Development  (Advanced) 

OoD  Hlaslon  Area:  351  -  Engineering  Technology  Budget  Activity!  i  -  Advanced  Tachnolotr  Development 


A.  (U) 

FT  1984  RESOURCES  (PROJECT  LISTING): 

(Dollars  in  Thouaanda) 

Project 

PY  1982 

PY  IW 

PY  1984 

PY  1985 

Additional 

Total 

Eatlmated 

Ho. _ 

Title 

Actual 

KltlsiU 

Patimat* 

Estimate 

to  Coaptation 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

3,330 

4,954 

5,011 

8,065 

Continuing 

Continuing 

S0177 

Exploalva  Ordnance  Disposal  Procedures  3,330 

4,954 

5,011 

8,065 

Continuing 

Continuing 

As 

this  la  a  continuing  program. 

the  above  funding  profile 

Include* 

out /ear  escalation  and 

encoapsnaes  all 

work  or 

dev*lopment  ph'.aes  now  planned  or  anticipated  through  PY  1985  only. 

B.  (u)  BRIEF  DESCRIPTION  OF  HLRHEHT  AMD  MISSION  HEED!  Thla  program  provides  for  the  development  of  explosive  ordnance  dlapoaat 
toola  an<l  equipment  for  use  hy  all  military  aervlcea.  The  reaponalbtltty  la  aaalgned  to  the  Navy  aa  tingle  aervlce  manager,  hy 
Department  o,  Defenne  Directive  5180.62  of  2A  Noveaher  1971,  for  management  of  the  Joint  Service  Explosive  Ordnance  Dtepoaal 
Research  and  Development  Program.  The  mlanlon  of  Cxploalve  Ordnance  Diagonal  teama  la  the  detection.  Identification,  rendering 
aafe,  recovery,  field  and  laboratory  evaluation  and  final  dtepoaal  of  unexploled  nuclear,  conventional  (Including  tmprovtaed 
exploitive  devtcea)  chemical  and  biological  nunltlont.  Increaaing  invantorlea  of  foreign  and  domeattc  weapon*  neceaaltate  a 
continuing  development  program  to  provide  exploalve  ordnance  dtepoaal  personnel  of  all  military  aervlcea  with  the  apect;:l 
equipment  and  toola  required  to  aupport  thla  alaaton. 

c.  (U)  COMPARISON  WITH  FT  1983  DESCRIPTIVE  SUMMARY:  (Dollar*  in  thouaanda)  The  change  between  the  funding  ahovn  In  the  PY  1983 
Descriptive  Summary  and  that  a  ho  wo  In  thla  Peacrlptlvc  Summary  are  a*  follow*:  A  de.reaa*  of  3  In  PY  1983  and  a  oecreaa*  of  103 
In  PY  1984  reaulted  from  revtaion  of  coat  eatlmate*  including  eacalatlon. 


D.  (0)  PUMPING  AS  REFLECTED  IN  THE  FT  '983  DESCRIPTIVE  SUjgARTt 


Project 

No. 

Title 

rt  1981 
Actual 

FY  1982 

Eattmata 

FT  1983 
Eatlmate 

PY  1984 

Eetlmate 

Additional 
to  Completion 

P.st  lasted 
Coat 

S0377 

TOTAL  P0R  PROCRAM  ELEMENT 

Explosive  Ordnance  Disposal  Procedures 

3,063 

3,063 

3.330 

3.330 

4,957 

4,957 

5,114 

5,114 

Continuing 

Continuing 

Continuing 

Continuing 

r..  (u) 

OTHER  FT  1984  APPROPRIATIONS  FUNDS! 

FT  1982 
Actual 

FT  1983 
Eatlmate 

PY  1984 

Eatlmate 

PY  1985 

Estimate 

Additional 
to  Completion 

Total 

Eat tasted 
Coat 

0PN 

2,035 

1,554 

8,931 

11,325 

Continuing 

Continuing 

P.  <0)  RELATED  ACTIVITIES:  All  weapon  related  development,  both  domeatlc  and  foreign  require*  apectaliaed  tool*  and  equipment 
to  be  developed  to  render  aafe  thoae  weapon*  which,  after  firing,  fall  to  function  a*  designed  and  create  a  hatard  to  peraonnel 
and  facilities.  Program  Element  A4654N,  Joint  Service  Explosive  Ordnance  Disposal  Development  (Engineering),  provide*  for  the 
Integration  of  specialised  tools  and  equipment  Into  apeciflc  procedures  required  for  Individual  weapons  and  ordnance  Items, 
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Prog  ran  Elaaenti  MMW  Titles  Joint  Servlet  Eaploalve  Ordnance  Dlapoaal 

Dwilowwt  (Advanced)  ” 

C.  (U)  WORE  MWOIWD  »Ti  IN-HOUSE s  Naval  Rstploelve  Ordnanca  Dlapoaal  Technology  Cantor  (lead  laboratory),  Indian  Haad,  HD. 
CONTRACTORS!  Dattalla,  Inc.,  Colunbua,  OH;  Varlan  Aaaociataa,  Georgetown  Toronto,  Ontario;  Southwaat  Recearch  Inatltuta;  San 
Antonio ,  TI. 

(U)  PROJECTS  UM  THAN  IIP  MILLION  IN  ft  1984; 

(II)  Prelect  W17I,  Rstploelve  Ordnanca  Dlepoeal  Procedure;!  The  alee  Ion  of  txploalve  Ordnanca  Dlapoaal  teaM  la  the 
detection.  Identification,  rendering  aafa,  recovery,  field  and  laboratory  evaluation  and  final  dlapoaal  of  unexplodad  nuclear, 
conventional  (including  lnprovlaad  exploaive  davlcaa)  choalcal  and  biological  nunltlone.  Incraaalng  lnventorlaa  of  foreign  and 
dcaeatlc  waapooo  nacaaaltata  a  continuing  davelopnant  progran  to  provide  exploalve  ordnanca  dlapoaal  paraonnal  of  all  ntlltary 
aarvlcoo  with  the  apodal  equipment  and  toola  required  to  aupport  thla  nlaelon. 

(U)  In  FT  IWI  a  total  of  fourteen  ltaaa  ware  under  daalgn/davalopaant  and  ten  conpletad  operational  evaluation. 

(U)  The  FT  198)  progran  conalata  of) 

o  Obtaining  approval  for  production  for  the  ltaaa  coapletlng  operational  evaluation  In  FT  1982. 
o  Continuing  daalgn/davalopnant  of  twelve  ltaaa  froa  FT  1982. 
a  Coapletlng  davalopaant  of  two  ltaaa. 
o  Initiating  the  daalgn/davalopaont  of  five  ltaaa. 

(U)  For  IT  1984,  It  la  planned  tot 

0  Continue  daalgn/davalopaant  of  thirteen  ltaaa. 

0  Coaplate  daalgn/davalopaant  uf  three  ltaaa. 
o  Initiate  doalgu/davolopaoot  of  ala  ltaaa. 

(U)  The  progran  la  a  continuing  progran  under  which  davalopaent  of  new  vxploelve  ordnance  dlapoaal  oqulpaent  will  ba 
Initiated. 

!.  (U)  PROJECTS  OVER  IIP  MILLION  IN  FT  1984:  Not  applicable. 
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Proiru  Element!  63701N  Tttlat  Human  factor*  Engineering  Development 

OoD  Ml  ait  on  AtMl  M2  -  Environmental  <aj  Ufa  Sclwnco  budget  Activity!  2  -  Advanced  Technology  Dove  lossmmit 


A.  (U)  FT  198A  MS0U8CSS  (PROJECT  USTINC):  (Dollar*  In  Thou  tend  a) 

Additional 

Total 

Project 

FT  1982 

FT  1983 

FT  1981 

FT  198S 

to 

Estimated 

No _ 

Title 

Actual 

Eatlmat* 

latlaata 

Eatlmat* 

Completion 

Coat 

TOTAL  FOB  PB0C8AM  EUDKMT 

2,931 

2,601 

1,192 

2,359 

Continuing 

Continuing 

H05A2 

Air  Human  Factora  Engineering  Technology 

0 

0 

611 

711 

Continuing 

Continuing 

HI  188 

Volca  Interactive  Syataaa  Technology 

230 

0 

0 

0 

1,35* 

HI  190 

Technology  Integration  and  Application* 

703 

1,071 

0 

0 

0 

2,122 

H1191 

Alr-to-Alr  Vlaual  Target  Acqulaltlon 

ISO 

0 

0 

0 

0 

753 

HI  192 

Improving  Air  Conbat  Fnrforaanc* 

3A2 

198 

0 

0 

0 

1,210 

HI  195 

Nodal*  of  Syatan  Coat  Effect lveneea 

630 

0 

0 

0 

0 

1,227 

HI  196 

HI  197 

Huaan  Factor*  Engineering  Technology  for  Shlpn 
Hunan  Factora  Engineering  Technology  for  Teat 

3A7 

385 

0 

0 

0 

1,318 

21771 

and  Evaluation 

S32 

617 

0 

0 

0 

2,167 

General  Huaan  Factor*  Engineering  Development 

0 

0 

SSI 

1,618 

Continuing 

Continuing 

Aa 

develop) 

thla  la  a  continuing  prograw,  tha  abova  funding  profit*  Include*  out-year  aacalatlon  and  encamp* aaaa  all 
aant  phaaaa  non  planned  or  anticipated  through  FT  198)  only. 

work  and 

»•  (U)  WP  DBSCEIFTIOH  Of  wagon  AMD  HI13I0H  NttDl  TMi  proim  provide*  advancement  and  fe.elblllty  tearing  of  human- 
sachlae-ulaalo* lot*|ratlon Htnofi for application  during  the  eyatem  development  cycla.  A  aaparat*  propraa  element  uae 
eatabllahed  to  aophaalaa  tha  Navy'a  oaad  to  Inaura  that  appropriate  hiMMn  factora  conaidaratloiu  are  Incorporated  In  tha 
engineering  daalgn  of  lta  ayataoa.  The  prleary  objective*  are!  (1)  laproved  crew  and  wort  etatlon  daalgn  and  evaluation  method*, 
(2)  target  acqulaltlon  and  weapon  ayataai  dlaplay  interface  criteria,  (3)  huaan  performance  aaaaaamant  and  pradlctlon  technique* 
for  air  coobat  nanauvaring  (A)  huaan  factora  baaaltne  aupport  for  eaerglng  ayateaa.  end  (5/  laproveaanta  of  crew/aolp  Interface 
capability. 

C"  (*)  'WfiMWd  WITH  FT  1983  jBBUfHB  SUHNAMi  (Dollar*  in  Thouaanda)  The  change*  between  the  funding  profile  ahown  In 
the  FT  1983  Daacrlptlv*  Stwary  and  thla  Daacrlptlv*  Suaaary  era  a*  followat  In  IMA  all  projecta  ahown  In  tha  1983  Daacrlpttva 
»“w"*ry  will  be  narged  Into  two  new  projecta  which  are  daaignated  aa  H05A2,  Air  Huaan  Factor*  Engineering  feehnoiogy,  and  H17H, 
General  Huaan  Factora  Inginaerlng  Development .  Thla  action  la  taken  to  reduce  Internal  Havy  adalnletratlon.  The  foraar  project* 
will  b*  ahown  aa  aubprojecta  In  order  to  provide  for  concraaaloeal  review  of  aaparat*  effort*.  In  1982  tha  total  decree**  of  118 
waa  due  to  inflation,  econoale*  and  travel  reduction*.  Thla  decree**,  coablned  with  the  requirement  to  Initiate  effort*  to 
determine  operator  Information  requl renenta  for  tha  P-11  Advanced  Inatruaantatloo  Frograa,  raaulted  In  the  following  raprograaaing 
actional  (1)  lncreae*  Subproject  U1190,  Huaan  Factora  Engineering  Technology  Integration  and  Application*,  by  68  to  Initiate  the 
F-1A  effort;  (2)  decreaaa  Subproject  H1192,  Improving  Air  Coobat  Performance,  by  A2;  (3)  decrcaae  Subproject  W1196-FH,  Hunan 
Factora  Inglnvarlog  Technology  for  Ship*,  by  20;  (A)  decree**  Subproject  W1191,  Alr-tu-Atr  Vlaual  Target  Arqulal t 1 on ,  by  18;  and 
(J)  decree**  Subproject  HU9S,  Nodal*  of  Syato*  Coat  Iffactlvanaaa,  by  10A.  In  FT  1981  the  total  dacraaa*  of  2,37S  waa  a  raault 
of  budgetary  conatralnta. 


Progran  lit 


Hagan  fitton  Engineering  hwloiwiu 


(U)  fugBiwc  as  reflected  ik  TM  ft  lwj  Dgqumw  gjjgart 


Project 

FT  1981 

FT  1982 

FT  1983 

FT  1986 

Additional 

to 

Total 

Eatlnatad 

No. _ _ 

Title 

Actual 

Eat  lost a 

Estlnate 

Eetlnate 

Coaplatlon 

Coat 

TOTAL  FOR  PROGRAM  ILMNT 

2,873 

3,030 

2,606 

3,367 

Continuing 

Continuing 

HI  188 

Voice  Interactive  Syatana  Technology 

322 

230 

0 

0 

0 

1,352 

HI  189 

Conputer  Aaalatad  Nathoda  of  Ik-nan 

Factora  Engineering  Benign  And  gvaluatlon 

JA2 

0 

0 

0 

0 

1,068 

U119C 

Technology  Integration  and  Application 

296 

633 

1,076 

1,063 

Continuing 

Continuing 

HI  191 

Alr-to-Alr  Vlaual  Target  Acqulaltlon 

288 

168 

0 

0 

0 

771 

HI  192 

lnprovlng  Air  Conbnt  Perfornnnce 

193 

386 

698 

639 

1,326 

6,237 

HI  193 

Models  of  Syaten  Coat  Effect Iveneaa 

292 

736 

0 

0 

0 

1,331 

HI  196 

Hunan  factors  Engineering  Technology  for  Ships 

262 

367 

383 

989 

Continuing 

Continuing 

HI  197 

Hunan  Factors  Engineering  Technology  for  Teat 
and  Evaluation 

678 

332 

667 

876 

3,093 

6,136 

R.  (U)  OTHER  FT  IW  APPROPRIATIONS  PUMPS;  Not  Applicable. 

F«  (U)  B'ATBI  ACTIVITIES!  Honan  Factor*  and  limitation  Technology  (Progran  Ilanant  627  37N),  Hunan  Factora  In  Military  Syatana 
(d  627 16A),  Hunan  Factora  In  Training  and  Operational  Effectiveness  <n  63739A)  a  id  Aaroepaca  Slotectmtlogy  (ft  62102F). 

0.  (U)  HOIK  mrOKMIO  »Ti  IH-HOUSEi  Lead  laboratory  for  HC362  la  the  Naval  Air  Davalopnent  Carter,  Uarnlnatar,  FA.  Lead 

laboratory  for  XI771  la  the  Navy  Fareonnal  Raaaarch  and  Davalopnent  Canter,  San  Diego,  CAi  OTTERS!  Naval  Aeroapaca  Madlcal 
Research  Laboratory,  Fanaacola,  FI;  Naval  Air  Teat  Centar,  Fatuxent  River,  KDj  Naval  ocean  Syatana  Center,  San  Dle|o,  CA;  Naval 
Sea  Syatana  Connand,  Uaahlnston,  DC;  Kauai  Training  Bqulpnant  Canter,  Orlando,  FL;  Faclflc  Mlaalle  Teat  Centar,  Folnt  Mupo,  CA. 
CONTRACTORS !  Analytic*,  tnr.,  HUlc  Grove,  FA;  Andrullr,  Inc.,  Uaehlngton,  DC;  Dunlap  and  Aaaorlaraa,  Inc.,  La  Jolla.  CA; 
Hu  rhea  Aircraft  Conpany,  Fullerton,  CA;  Syatana  Technoloty,  Inc.,  Hawthorne,  CA;  Eagle  Technology,  Inc.,  Arlington,  VA;  Tektronix, 
Inc.,  Sen  Diego,  CA. 

H.  (U)  FROJICTS  LESS  THAN  >10  MILLION  IN  FT  USA  I 

(U)  Project  HQ562.  Air  Hunan  Factora  Engineering  Technology!  Thla  project  ptovldea  nnn-mach Ine-nl aa ton  Integration  nathoda  to 
trada-off  coeplexity,  coat  »iJ  nanpouar  In  a  nanner  which  ensures  affective  operational  pnrfornance  of  airborne  ayatana.  Thla  la 
a  continuing  project. 

(0)  Subproject  01.  Hunan  Fectora  Engineering  Technology  Integration  and  Appllcatlona  (Fornerly  Project  W1190-FN):  Thla 
subproject  provldea  technology  aupport  to  apeclflc  ayatana  to  identify  and  reeolve  nan-naelitno  Interface  leeuee  unique  to  the 
ay* ten  Involved. 

00  Expected  Pay of fa  -  Integration  of  hunan  factora  engineering  technlquea  and  proceduraa  for  ayaten  appllcatlona  la  eatlnatad 
to  reduce  Ufa  cycle  coata  by  fron  10  to  30  percent  by  lnprovlng  aafaty  and  reducing  engineering  change  propoaale. 

(U)  In  FT  1982,  Joint  Navy /Air  Force  effort  datarntned  faaelblllty  of  null  1-colored,  plr.tortelly  enhanced  cockpit  dlaplaya. 
Developed  an  ecperlnental  deal  go  to  conpare  an  advanced  declelon  ayaten  to  the  ARL-67  electronic  warfare  dlaplay. 

(U)  The  FT  1983  progran  conatata  oft 

o  Davalopnent  of  guldeltnea  for  application  of  hunan  factora  engineering  technologtea  In  advanced  tactical  electronic 
warfare  dactalon  ayatana. 


Prograa  tie— ntt  43701H  Title;  Hu—  n  httoij  tnalneerln*  Develop—  nt 

o  Develop— at  of  fUMtlUltM  — —go— nt  —trice*  relating  tie*,  coet,  and  utility  of  lunm  factor*  engineering  to 
•paten  Hava  log— at* 

o  Verification  of  HI  lntaractlvo  vote*  function*. 

o  Develop— nt  of  prototype  c—puter-baaed  —brief  *y*t*a  evaluation  for  Tactical  Aircrew  Coabat  Training  Syatea. 

(U)  for  ft  IMA,  thl*  project  will  conduct  vole*  atrea*  ana  I  ya  la. 

(II)  tubarolect  Of.  laarovlna  Air  Coabat  Performance  (for— rly  Project  VIlfDi  Thl*  aubproject  provide*  far  develop— nt  of 
quantitative  air  coabat  perfor— nee  iata  related  to  Identified  require— nta,  developaent  of  procedure*  for  enhancing  air  coabat 
performance,  and  deao—  tratlon  of  the  lapoct  of  developed  procedural  oa  alaaton  *f feettve— a*. 

(U)  Eaaected  Payoff i  Application  of  hunen  factor*  anglnearlag  technology  to  tactical  aircrew  training  ayetea  1*  eatlaated  to 
'.aprov*  tactical  advantage  by  a*  —  ch  aa  (0  percent. 

(V)  The  PT  1111,  the  functional  apaclflcatlon*  of  a  data  retrieval  ayatea  —re  developed  for  obtaining  perform* nca  data  on  the 
Taetlcal  Aircrew  Coabet  Training  Syetea.  An  air  coabat  eagagaaaat  (coring  ayatea  wan  developed  for  grading  the  outcoaee  of  two- 
on-two  air  coabat  —  neu wring  engage— nta. 

03)  The  R  1M3  prograa  con* late  oti 

o  P-1A  air  coabat  —  aeuverlag  alaulator  training  enalyata  to  refine  Inetructtonal  atrateglea  and  eupport  ayllabl 
laple— ntattaa. 

o  Develop— at  of  all-aepect  —a— vert—  Indea,  with  pertoraa nc*  —  aaure— nt  ayatea  ratine— nta  to  Include  In— rtlon  or 
dyaaalc  alaalle  f lgur*-of-—  rlt  perfor— nee  characteristic*. 

o  Data  retrieval  ayatea  denoaatratlon  of  attracting  parfor— nc*  data  for  required  analyae*. 

o  Data  retrieval  ayatea  laatallatlon  In  t—  —bile  coating  laboratory. 

(U)  Por  R  USA,  it  la  plea— d  that  thla  aubproject  wllli 

o  Datarnln*  functlo—  1  require— nta  for  a  alaalle  envelop*  recognition  trainer. 

o  Publlth  epeclf tcatlon*  for  vleual  acconnodatloe  training  device. 

« 

(0)  Subproject  03.  Du— n  factor*  tnain* erlna  Tech— lomy  for  Teat  and  tyalatlon  (Pornerly  Project  H11P7);  Thl*  aubproject 
provide*  the  technique*,  — thode  and  tool*  lor  application  during  teat  and  evaluation  of  *— rglng  and  aodlflA  ayatea*  to  aaaaaa 
—a-— chi—  capability  a*  related  to  nlaal—  aucceaa. 

(C)  la— cted  Payoff i  Peedbacha  Iron  application  of  operability  eaaete— nt  technique*  during  teat  and  evaluation  phnaea  will 
reduce  equip— nt  down  tl—  and  laprova  operatic— 1  read!— aa  by  ot  1—  at  10  percent. 

(U)  In  R  Hll,  thi  operability  a— lyala  ot  the  P-11  will  be  c— plated. 

(U)  The  R  IM3  prograa  will  co— let  ofi 

o  P-16  alaeloa  operability  aaaeaa— nt  technique  validation  studies. 

o  llaer  application*  for  Integrated  Aray/Navy  hu— n  factor*  angle— ring  teat  and  aval—  cloo  ayatea  (Title;  INSPICT). 
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Prograa  Ileaenti 


4S70IN 


Title 


Ihtaan  factor;  Inaine*  rlna  Ptwlogw nt 


a  Syatea  (or  monitoring  in-flight  activity. 

(II)  for  (1  IM1,  tMa  NlyrojKl  will  ha  limited  to  s  technology  hatch  due  to  an  II  percent  reduction  In  funding  taval. 

(U)  Subproject  0*.  Human  Pactora  Inalaearlag  Technology  tor  Ship*  (Pornarlr  Project  W 1 194):  TMa  eubproject  provide* 
valldatad  and  etandardtaed  aatMi  tor  applying  human  (actora  engineering  technology  to  ahlp  ayataaa  dealgn  with  Initial  eaphael* 
on  aircraft  launch  and  recovery  operation*. 

(V)  laaactad  Pavel ft  Ruaan  arrora  during  aircraft  launch  and  recovery  can  ha  reduced  hy  at  laaat  TO  percent. 

(V)  tn  ft  llll,  evaluation  of  the  HR  14  Ar re* ting  Dear  Slaulatloa  Control  atatton  uaa  evaluated.  Hunan  (actora  engineering 
technology  uaa  applied  to  evaluation  of  the  Augmented  Vlaual  Carrier  Aircraft  Recovery  Syatea. 

(U)  The  IT  IMS  prograa  coaelata  ofi 

o  Coaplate  evaluation  of  the  NR  14  Arraatlag  Gear  Coaeole*. 

e  Coaplate  davalepoeat  of  operational  sequence  dlagraaa  tar  NR  1)  Catapult  Upgrade, 
o  Develop  hunaa  factora  engineering  plan  for  vied  lnatruaantatton  Manuring  equipment, 
o  Develop  laforaatlon  and  dlaplay  requtrenonta  for  CV  navigation  ayataaa. 

W)  Subproject  01,  Voice  Interactive  System*  Tochaoloar  (formerly  Project  Ulllg)t  Voice  Interactive  ayataaa  allow  people  to 
direct  Mchlaaa  hy  talking  to  thee,  anil  allow  the  Mchlnee  to  raport  heck.  Thl»  eubproject  provides  voice-controlled  avionic 
ayataaa  to  reduce  preaent  and  projected  crewatatloa  workload*  generated  by  the  reliance  on  eyea  and  hando  In  cooplea  airborne 
ayateaa,  workload  problaaa  In  the  f-JC,  V-14  and  P/A-lt  aircraft.  However,  the  technology  will  ha  applicable  to  all  aanned 

platfotM, 

(U)  t enacted  fay of ft  Voice  control  ayateaa  tncraaee  aan-eachlnv  Information  tranafer  apaed  by  II  percent  and  accuracy  by  10 
percent . 

(II)  la  PT  IWl,  developaant  and  validation  of  a  payoff  methodology  (or  defining  voice  coaaand  fuaettone  wee  coapleted. 
Requirement*  for  Ml  flight  teata  were  defined. 

(U)  In  PT  111)  thta  eubproject  bacoaea  an  integral  part  of  subproject  01,  Hunan  (actora  tag 1  nearing  Technology  Integration  and 
Application*,  for  application  of  voice  technology  In  the  control  of  apecltle  eubeyeteae  In  the  P-X,  P-14  and  P/A-IS. 

(U)  Subproject  06.  Alr-to-Alr  Vlaual  Target  Aceulaltlon  (Peraerly  Project  WllSl)i  Thta  eubproject  provide*  a  coablnatlon  of 
vlaual  teat  and  training  Mthod*  to  laprov*  target  acquialtlon  with  unaided  eyea  and  provide  a  quantitative  evaluation  of  the 
Improvement  achieved.  j 

(II)  tapected  Payoff!  Target  acquialtlon  by  eight  Improved  by  from  )0  to  SO  percent. 

(II)  I*  PT  till,  performance  In  the  Vlalon  Teat  tattary  uaa  correlated  with  performance  In  the  Vlaual  Detection  Simulator,  and 
the  Habile  Tooting  Laboratory  uaa  coapleted  for  on-alte  aaeeaaMnt  of  vlaual  abllltla*  required  In  performance  of  air  coabet. 

(II)  The  PT  HD)  prograa  calla  for  the  Nobile  Teatlng  Laboratory  to  ba  relocated  to  a  Tactical  Aircrew  Coabat  Training  Syatea 
alt*  for  the  operational  check-out  aa  pert  of  Subproject  02  above. 
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an  fwnn  teglmatlji  t»wl«w»«i 


(U)  Subproject  0?,  Model*  of  Syataa  Coat  If  fectlveaeaat  (Farntlj  Ffajitt  #IIM)i  Thla  aubproject  provide*  quantitative 
aathode  For  dAeralnlng  khe  olut  a! Iwun  Factor*  engineering  technology  application*  to  naval  airborne  apataoa  iteve  lop  went. 

(U)  lapactrl  Fayoff!  Incroaaad  appreciation  for  and  appll.  at  Ion  of  buoan  factor*  engineering  technology  during  lyim  dealgn 
or  •edification. 

(U)  In  FT  ltd,  the  eubproject  wa*  coapleted  with  approval  of  input*  to  the  "Frograa  Manager'*  Guide  lor  Deteralnlng  the 
Contribution  of  Nuaan  rector*  Knglneerlag  In  Military  Syataaa  Dovelopaant*. 

HO  frolect  11711.  General  Muaan  factor*  Inalneorlna  tawlapaon  (NtU  RANT)  Thla  project  develop*  biau  factor*  technique* 
foe  application  In  the  weapon  ayatea  acquisition  proceaa  to  help  aolve  nan-aarhtne  Interface  probleaa.  Thla  I*  a  continuing 
project . 

(U)  In  FT  l»M,  thla  project  will) 

o  latabllah  a  aa*-*y*t*a  alaulatlon  facility. 

o  Initiate  aaaeaaaaat  of  tactical  inforaattoa  overload  and  da velopaent  of  Inforaatlon  aanaieaent  aide. 


o  Develop  Interactive  aan-coaputar  aetbod* 


o  Aaaeaa  candidate  aklll  reduction  daalgn  concept*  In  aelectad  electronic  ayatea  acquisition*, 
o  fravtda  Nuaan  Factor*  log Inner I  a*  guidance  to  gaa  turbine  proputaloa  dealgn  for  aaw  ablp  prograa. 
o  Develop  a* t Soda  to  aaaeaa  oource*  of  difficulty  In  perforated  corrective  aalnteaance. 
o  Aaaeaa  ahlpboard  ADF  ayatena  appllcatlci*  effectlvenea*. 

(U)  Subarolect  01.  8y*t«a  Simulation  for  Han-Coaputer  Interface  Daal^«i  Thla  aubproject  eetabllaSe*  a  alaulatlon  capability 
for  gathering  eaplrlcal  data  on  buaan  performance  In  varloua  coaputqr  Interface  optloaa.  Then*  data  will  provide  guidance  to 
ayatea  daalgaara  for  developing  "vaer  friendly*  Interface  dealgn*  for  optlatatng  buaan  and  coa peter  perforaance  In  new  ayatea 
acqulaltloaa. 

(U)  lapectad  Fayofft  10  percent  aavlnga  la  ayatea  daalgn  coat*  anticipated  for  ayatea*  ataulatad.  Typically  10  percent 
aavlag*  of  total  ayatea  coat*  reaultlag  froa  need  for  fawar  bardwara/aof tware  aodlf lcat loo*  once  ay* tea  la  deployed. 

(U)  For  FT  1M4  It  1*  planned  for  thla  aubprejecti 

o  To  provide  for  acquisition  of  a  facility  and  dovelopaant  of  the  alaulatlon  capability, 
o  Develop  aof tware  for  aan-coaputar  Interface  elnvlattoa  aad  performance  aeaaureaent. 

01)  Subarolect  01.  Shill  teautreaant  deduction  through  Syataa  Dealgnt  Thla  aubproject  aeek*  to  develop  dealgn  data  that 


Program  Element: 


63701H 


Title:  Human  Factor*  Engineering  Development 


(U)  For  FY  1984,  It  la  planned  to: 

o  Initiate  d  velopment  of  specific  techniques  and  data  for  selecting  design  alternatives  that  reduce  operator  and 
technical  skill  requirements  for  new  system  acquisitions* 

o  Establish  a  comprehensive  set  of  design  concepts  having  manpower  Implications. 

o  Initiate  development  of  estimates  of  impacts  the  design  concepts  will  have  on  operator  and  maintainer  prof tclen^*, 
maintenance  man-hours,  and  acquisition  and  life  cycle  costs. 

(U)  Subproject  03,  Integration  of  Shipboard  Hon-tactlcal  ADP:  This  subproject  seeks  to  Integrate  Individual  shipboard  ADP 
systems  with  regard  to  functions  performed,  information  stored  and  transferred,  and  operation  requirements  placed  on  the  human 
users  of  these  systems.  This  integration  process  will  facilitate  the  transfer  of  Information  between  and  across  the  several 
shipboard  departments  and*  their  respective  ADP  systems,  providing  for  Increased  efficiencies  In  system  operation  and  utilization. 

(U)  Expected  Payoff:  40  percent  savings  In  system  development  costs  through  elimination  of  duplication  and  redundancy. 

(U)  For  FY  1984  it  Is  planned  tot 

o  Review  existing  shipboard  non-tactlcal  ADP  systems,  applications,  and  strategies  used  to  Interface  the  systems. 

o  Develop  methods  for  assessing  each  system's  contributions  and  deficiencies  with  respect  to  chip  requirements. 

(U)  Subproject  04,  Maintenance  Simplification:  This  subproject  seeks  to  reduce  equipment  downtime  by  developing  «  range  of 
principles,  procedures  and  Job  performance  aids  specifically  directed  at  simplifying  the  corrective  maintenance  process. 

(U)  Expected  Payoff:  Troubleshooting  Job  aids  that  will  produce  major  increases  In  equipment  availability  (e.g.,  15  percent) 
by  reducing  the  time  needed  to  correct  equipment  failures.  Potential  30*50  percent  reduction  in  fault  Isolation  time. 

(U)  For  FY  1984  it  is  planned  to  develop  wethods  to  assess  the  sources  of  difficulty  encountered  In  performing  corrective 
maintenance  and  establish  a  program  to  Identify: 

o  Equipment  design  features  that  facilitate  maintenance  diagnostics. 

o  Effective  decision-making  strategies  for  technician  us.°  In  resolving  malfunctions. 

o  Training  principles  specific  to  the  corrective  maintenance  process. 

o  Effects  of  logistics  and  management  factors  on  corrective  maintenance  efficiency. 

I.  (U)  PROJECT  OVER  $10  MILLION  IN  FY  1984:  Hot  Applicable. 
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FY  1984  RDT4E  DESCRIPTIVE  SUjtjARY 


Prograe  Eleeant: 


63704N 

552  -  Environmental  and  Life  Science! 


Title:  Oceanographic  Inetruaentetlon  Development 


A,  (U) 

Project 

FY  1984  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

to 

Total 

Estleated 

No 

Title 

Actual 

Estimate 

Estimate 

Estimate 

Completion 

Coat 

TOTAL  FOR  PROGRAM  ELEHENT 

2,902 

2,999 

6,168 

9,217 

Continuing 

Continuing 

Rons 

Oceanographic  initruMntatlon  Systaaa 

1,507 

1,324 

2,424 

3,827 

Continuing 

Continuing 

R1299 

Oceanographic  Techniques 

1,395 

997 

2,439 

3.827 

Continuing 

Continuing 

R1593 

Mapping,  Charting  and  Geodesy  Instrumentation 

0 

0 

373 

461 

Continuing 

Continuing 

R1596 

Satellite  Oceanographic  Tactical  Applications 

0 

678 

532 

1,102 

Continuing 

Continuing 

As  this  Is  a  continuing  program,  the  above  funding 

profile  includes  out-year  escalation  nod 

anco«paaaa«  all 

work  and 

development  phaeea  now  planned  or  anticipated  through  FY  198$  only. 


B.  (U)  mgr  DESCRIPTION  or  luwat  AND  Mission  HMD:  Provides  specialised,  high  resolution  oceanographic  Instrumentation, 
meaauresient  and  analysis  techniques  in  response  to  Navy  fleet  operational,  survey,  and  sapping/ charting/ gaodeyy  requtreeent*. 
Provides  tactically  usable  assaasaenta  of  fleet  operational  problems  aserlbable  to  upper  ocean  variability. 


to  fleet  operational  Improvement  through 

development  of  oceanographic  forecaet/assessmant  models;  and  real  time  observational  support  by  remote  sensing  and  to  Navy 
mapping/ charting/geodesy  through  development  of  Instrumental ion/meseurament  optimisation  techniques. 


C.  on  COMPARISON  WITH  PT  1983  DESCRIPTIVE  SUMMARY :  (Dollars  In  Thousands)  The  change  between  the  funding  profile  shown  In  the 
FY  1983  Descriptive  Suwary  end  that  shown  In  this  Descriptive  Summary  rcault  from  a  net  decrease  of  132  In  1984  for  escalation 
adjustments. 


D.  (U)  FUNDING  AS  REFLECTED  IN  THE  FT  1983  DESCRIPTIVE  SUWARYl 


Project  FY  1981 

No.  Title  Actual 


TOTAL  FOR  PROGRAM  ELEMENT  2, *56 
R0118  Oceanograhlc  Instrumentation  Systems  9S2 
R1299  Oceanographic  Techniques  1,474 
R1S93  Mapping,  Charting  and  Ceodesy  Instrumentation  0 
R1596  Satellite  Oceanography  Tactical  Applications  0 


E.  (U)  OTHER  FT  1984  APPROPRIATIONS  FUNDS:  None. 


Additional 

Total 

FY  1902 

FY  1983 

FY  1584 

to 

Estimated 

Estimate 

Estlmata 

Estimate 

Coeplotlon 

Coat 

2,902 

2,999 

6,300 

Continuing 

Continuing 

1,507 

1,324 

2,474 

Continuing 

Continuing 

1,395 

997 

2,490 

Continuing 

Continuing 

0 

0 

382 

Continuing 

Continuing 

0 

678 

954 

Continuing 

Continuing 

P.  (U)  RELATED  ACTIVITIES:  This  project  provides  direct  oceanographic  support  for  research  end  development  pursued  under  the 
following  program  elements!  11224N,  SSRN  Security;  63371N,  GEOSAT;  1 1 22 IN,  SSSN  Unique  Countermeasures  Development;  435J8N,  Non- 
Acoustic  ASM;  and  elements  of  637018  and  647U1S  for  Navy  specific  Mapping,  (Starting  and  Geodesy.  Additionally,  this  project 
provides  the  primary  research  and  development  support  to  operations  under  the  following  program  elements:  35I12M,  Oceanography 
(Survey  Operations);  and  35131N,  Mapping,  Charting  and  Geodesy. 


Program  Element: 


63704N 


Title:  Oceanographic  Instrumentation  Dnelejgwt 


G.  (U)  WORK  HBMjBD  III  1H-H0U8E:  Nsval  Ocean  Reeearch  and  Development  Activity,  Bay  St.  Louie,  HS;  Naval  Ocean  Systems 

Center,  San  Diego,  CA;  Naval  Oceanographic  Office,  Bay  St.  Louie,  NS;  Naval  Postgraduate  School,  Nonterey,  CA;  Naval  Reaeatch 
Laboratory,  Washington,  D.C.  Contractors:  Slpplcan  Corporation,  Marion,  HA;  Applied  Phyelca  Laboratory,  Unlveralty  of 
Washington,  Seattle,  UA;  Unlveralty  of  British  Columbia,  Vancouver,  BC,  Canada;  Science  Applications,  Inc.,  McLean,  VA  ;  Johns 
Hopkins  Unlveralty,  Baltieora,  HD;  Applied  Physics  Laboratory,  Johns  Hopkins  Unlveralty,  Baltlaore,  HD;  Scrtpps  institute  of 
Oceanography,  San  Diego,  CA;  Narine  Environments,  Inc.,  Washington,  D.C.;  Conputer  Science  Corporation,  Bay  St.  Louis,  HS;  Jet 
Propulsion  Laboratory,  Pasadena,  CA. 

H.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  H  USA: 

(U)  Project  R011S,  Oceanographic  Instrueentatlon  Syateeai  This  project  -responds  to  the  Chief  of  Naval  Operations  stated 
requirements  for  developing  oceanographic  Instruments  suitable  for  general  survey  use  to  collect  oceanographic  data  to  east  fleet 
needs.  These  requirements  for  advanced  oceanographic  Instrueentatlon  and  maesureaant  techniques  are  Illustrated  by  the  stringent 
oceanographic  data  requirements  of  the  present  Fleet  Ballistic  Missile  Defense  Prograa  and  by  the  environmental  Information 
support  requirements  of  various  eeapons  systems. 

(U)  In  FT  1982, 

o  Completed  eapendable  shear  probe  remote  deployment  technique, 
o  Developed  algorithms  and  software  for  automatic  alcrostructura  profiler, 
o  Designed  digital  deck  data  collection  unit  and  tested  system, 
o  Began  development  of  horlaontal  towed  current  mater, 
o  Tested  new  doppler  acoustic  current  profiling  system, 
o  Designed  a  towed  turbulence  aanaor. 

o  Designed,  constructed  and  delivered  closed  bathyphotometer  system  to  the  Naval  Oceanographic  Office. 

o  Investigated  means  of  adaptive  data  collection  and  compaction.  Provided  Initial  research  and  development  support  to 
the  Naval  Oceanographic  Office. 

(U)  The  71  1983  program  consists  of: 

o  Efforts  to  complete  development  of  correlation  acoustic  current  profiling  techniques  and  test  compare  against  doppler 
system. 

o  Complete  automatic  yo-yo  alcrostructura  profiler  and  provide  training  to  Naval  Oceanographic  Office  personnel  In  Its 

use. 

o  Demonstrate  feasibility  of  air-launched  shear  profilers, 
o  Construct  and  teat  horlaontal  profiling  current  meter. 

o  Demonstrate  feasibility  of  adaptive  data  collection  and  compaction  techniques. 
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Prograa  Klaaent:  H704N 


Ttt.l*!  Oceanographic  Instruments  tlon  DtviLouint 


o  Test  nev  depth  Indication  techniques  In  expendable  sensors, 
o  Construct  and  taat  toned  turbulence  censor. 

o  Daalgn  and  conatruct  aw  opan  profiling  ayataa  for  blolunlnaacant  data  collection. 

o  Continue  to  provide  the  Naval  Oceanographic  Office  atreraft  with  automated  data  collection  and  proceealng  ayatea. 

(U)  Pur  Ft  1984,  it  la  planned  to  continual 

o  Development  of  the  underway,  chipboard  acoustic  profiling  ayatan. 

o  Dave.opasnt  of  the  oceanographic  airborne  milt 1-aeneor  data  acquisition  and  proceealng  ayatea. 
o  Transition  the  expendable  currant  profiling  ayataa  to  engineering  developaent. 

o  Goaaence  developaent  of  the  airborne  bloluainaecenee  survey  laager;  raaote  ocean  data  acquisition  ayataa;  and  the 
tovad  taap.x  ature  turbulence  rake. 

(U)  Prograa  to  coapletlom  this  la  a  continuing  program. 

(I!)  Project  81199.  Oceanographic  Tec  lull  quasi  The  objective  of  this  prograa  la  to  develop/docuaent/valldate  experimental  and 

analytical  techniques  to  Jeacrlo  tkie  background  physical  processes  In  the  upper  ocean  and  tha  variability  of  thoaa  processes. 
The  prograa  la  designed  to  euppoit  high  priority  Navy  etforte  In  arena  such  as  Pleat  ballistic  Htealle  Defense  and  Kon- Acoustic 
Ancl-Subaarlna  Warfare. 

(d)  In  P»  1982: 

o  Provided  data  analysis  for  strategic  oroas  of  the  North  Atlantic  and  North  Pacific  Oceana J 


o  Provided  etrateglc  area[~~ 


o  Continued  developaent  of  algorlthaa  and  methods  for  analysing  Expendable  Current  Prnfllar  raaults. 

o  Coaplatad  a  comparison  of  observed  shear  data  with  results  from  both  a  dynamic  nodal  and  a  statistical  nodal  for 

shear. 

o  Tha  rola  of  turbulence  In  determining  upper  ocean  background  has  been  Invest  listed. 

o  Tha  relationship  between  taaparatura  and  eallnlty  In  arise  of  strong  temperature  Inversions  waa  developed  for 
strategic  areas  of  tha  North  Atlantic  aod  North  Pacific. 


o  Techniques  to  determine  levels  of  fins  structure  based  on  aeaauranents  of  aaaoacala  faaturaa  have  been 


l<7)  Tha  71  1981  prograa  conalatw  of! 

o  Assessing  strategic 
Pacific. 


/areas  In  tha  North  Atlantic  and  North 


Prograa  Eleaanti 


63704N 


Tltlti  Oceanographic  Inatruae ntatlon  Developaant 


o  Analysing  of£  j* real, 

o  Haaauraaant  atratwgles  for  tha  axpendabla  cut  rant  profiling  aye  tee. 

o  Developing  guidelines  for  Interpreting  oceanographic  data  (roe  aenaora  having  non-ideal  notions . 
o  Developing  optlaua  survey  atrataglea  for  aeaaurenanla  in  vicinity  of  ocean  fronts. 

(U)  For  FT  1984,  It  la  planned  to  continue! 

o  Development  of  the  data  aanagamant/analysla  software  nodule  for  uae  with  tha  expendable  current  profiler, 
o  Developaant  of  aanpltng/analyala  gutdellnea  for  the  toned  tanperature  turbulence  rake. 

o  Developaant  of  a  aea/aurf/beach  current!  forecaat  nodal  for  aelected  coaatal  altea  In  ClNCLANTFLT’a  area  of 
reaponalblUty. 

o  Developaant  of  coneoUdatad  oceanographic  data  baae  aenageaant  eyataa. 

o  Developaant  of  conaolldated  quality  and  configuration  aanagaaent  control  ayataa  for  oceanographic  forecaat  nodele. 

(U)  Prograa  to  completion!  Thla  la  a  continuing  prograa. 

(U)  Project  IHM,  Happing.  Charting  end  Ceodeayi  OHM  ST  AIT)  Thla  project  uae  eatabllahrd  aa  a  reault  of  a  Memorandum  of 
Understanding  between  the  Defense  Napping  Agency,  the  Chief  of  Naval  Oporatlona  (OP-912)  and  the  Chief  of  Kaval  Research/ Chle f  of 
Naval  Development.  Thla  la  a  new  atart,  which  will  addreae  the  apeelal  napping,  charting  and  geodeay  requirements  of  the  Naval 
Oceanographic  Office, 

(U)  In  FT  1982i  Not  applicable,  FT  84  New  Start. 

(U)  F7  198)!  Not  applicable. 

(U)  For  FT  1984,  It  la  planned  to! 

o  Develop  and  teat  a  aarlne  optical  puaptng  aagnetoaeter  which  will  achieve  contlnuoue  eanpllng  of  tha  aagnetlc  field 
with  0J)2  gaaaa  oensltlvlty. 

o  Inveatlgate  a  feealblllty  of  developing  new  Kevlar  coaxial  tow  cable  for  uae  with  thla  aagnetoaeter. 

(U)  Prograa  to  completion!  Thla  la  a  continuing  prograa. 

(U)  Project  81)98,  Satellite  Ocaanogiaphlc  Tactical  Applications!  Thla  waa  a  new  atart  in  FY  1983  In  raaponae  to  tha 
requirement  for  real  tine  oceanographic  data  applicable  to  (lent  tactical  application!. 

(U)  In  FY  1982:  Not  applicable. 

(U)  The  FY  198)  prograa  cooalaca  of! 

o  Developing  aathoda  to  aaelallate  •stellite  aea  aurface  taaperature  and  other  tactically  laportant  ocean  product!  Into 
ocean  prediction  aodela  and  tactical  ocean  produeti  at  Fleet  Nueerlcal  Oceanography  Center. 
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Prograa  IUmuCi  6370AM  Title:  Oceenotrephle  Inatruaentatlon  Devolopaant 

o  Developing  aethoda  to  aetlellate  Oe feme  Meteorological  Satellite  Prograa-Spatlal  Senaor  Microwave  laager  etreae  data 
Into  ocean  prediction  aodela.  Developing  data  procaaaing  and  eoaaunlcatton  eyateae  to  aupport  uae  of  GEOSAT  date  In 
detecting  ocean  fronte  and  addlea  for  fleet  uae  In  near-real  tlae. 

o  Developing  and  tranaltlonlng  aoftuare  aodulaa  to  Naval  Eaatern  Oceanographic  Center,  Norfolk,  Virginia  for 

eaploltetlon  of  aatelllte  data  for  fleet  ASM  and  ahlp  routing  aupport. 

o  Developing  North  Atlantic  and  Mediterranean  voluae  of  Naval  Tactical  Application  gulden  for  Interpretation  of 

aatelllte  1 nagary  in  oceanography  appllcatlona. 

(U)  Por  FT  H8A,  It  la  planned  to  continue:  developing  GEOSAT  ocean  application  net hod a  and  aoftware  eodulea  for  operational 

uae  at  Fleet  Hum r leal  Oceanography  Center.  Developing  technlquee  for  tactical  uae  of  aatelllte  data  and  inetall  theae  at  Fleet 

Nunarlcal  Oceanography  Center,  Naval  Oceanography  Coaeand  Regional  Centera  and  aboard  ahlpe.  Conducting  at  aea  verification  of 
ocean  producta  derived  froe  advanced  eatallltee.  Thta  la  a  continuing  progran. 

(U)  Fragraa  to  coeplatloo:  Thla  la  a  continuing  prograa. 

1.  (0)  PROJECT  om  >10  MILLION  IN  FT  HE  A.  Not  Applicable. 
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FY  1984  RDT4E  DESCRIPTIVE  SUHiARY 


Program  Element: 
DoD  Mission  Area; 


63706N  Title:  Medical  Development  (Advanced) 

532  -  Environmental  and  Life  Sciences  Budget  Activity:  2  -  Advanced  Technology  Development 


A.  (U)  FY  1984  RESOURCES  (PROJECT  LISTING) i  (Dollars  in  Thoueande) 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

Additional 

No  Title 

Ac  tual 

Estimate 

Estimate 

Estimate 

to  Completion 

Total 

Estimated 

Coat _ 


TOTAL  POE  PROGRAM  ELEMENT  12 
MOOTS  Fleet  Health  Technoloty  2 
H0096  Fleet  Health  Standarde  1 
MOOT 1  Air  Crew  Inpact  Injury  Prevention  2 


015 

8,384 

10,275 

11,070 

Continuing 

Continuing 

179 

4,382 

4,979 

5,804 

Continuing 

Continuing 

996 

1,142 

2,233 

2,596 

Continuing 

Continuing 

840 

2.860 

3,063 

2,670 

Continuing 

Continuing 

Aa  thla  la  a  continuing  program,  the  above  lundlng  includes  out-year  eacalatlon  and  encompasses  all  work  or  development 
phaaea  now  planned  or  anticipated  through  FY  198S  only. 


B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AMO  MISS ION  HEED:  The  wide  variety  of  poaalble  coabat  acenarloa  In  which  Navy  and  Marine 
Corpe  personnel  way  be  called  upon  to  function  neceaaltatea  the  development  of  medical  and  dental  health  care  maintenance  and 
delivery  eyatema  for  uaa  In  dlvaraa  operational  aettlnga.  Thla  program  element  focueea  on  the  development  of  advanced  ayatema 
and  techniques  to  enhance  unlt/lndlvldual  performance  affectlveneaa  and  combat  readiness,  to  prevent  Injury,  and  to  optimise 
combat  casualty  care  In  order  to  Increase  retum-to-duty  rates  and  to  minimise  mlealon  abortion  frequency. 

C.  (U)  coy ARISON  WITH  FY  19E3  DESCRIPTIVE  SUMMARY:  (Dollara  In  Thousands)  The  changes  between  the  funding  profile  shown  In 
the  FY  1943  Descriptive  Summary  and  that  shown  in  this  Descriptive  Summary  are  aa  follows:  In  FT  1982,  a  net  decrease  of  219 
(-632  In  H009S,  +451  in  M0096  and  +38  in  M0097)  was  dua  to  reprogranmlnga  to  other  Navy  medical  RDTtE  projects;  for  partial 
support  of  a  Congraaslonally-dlrected  study  of  relation  .hips  between  birth  defects  and  expoaure  to  Agent  Orange;  and  evaluation 
of  chronic  exposure  of  primates  to  extremely  low  frequency  electric  and  magnetic  flelda  (540  was  transferred  from  Project  H0095 
to  Project  M0096  since  the  work  provides  a  basis  for  establishing  fleet  health  standards).  In  FT  1983,  funds  were  decreased  by 
474  as  a  result  of  Congressional  reduction.  In  addition,  funds  were  transferred  among  projects  to  more  accurately  reflect  where 
they  will  be  expended.  In  FT  1984,  funding  for  Project  M0096  la  Increased  by  549  to  support  development  of  age-free  biomedical 
standards  for  naval  aviators.  Other  adjustments  In  FT  1984  are  dua  to  budget  constraints. 


D.  (U) 

Project 

FUNDING  AS  REFLECTED  IN  THE  FT  1983  DESCRIPTIVE  FlIHMARY : 

FY  1981 

FT  1982 

FY  1983 

FY  1984 

Additional 

Total 

Katisatad 

No 

Title 

Actual 

Estimate 

Estimate 

Estimate 

to  Coaiplotlon 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

9,428 

12,234 

8.858 

9,890 

Continuing 

Continuing 

M0095 

Fleet  Health  Technology 

6,022 

7,811 

4,532 

5,099 

Continuing 

Continuing 

M0096 

Fleet  Health  Standards 

1,202 

1,545 

1,466 

1,684 

Continuing 

Continuing 

M0097 

Air  Crew  lapse t  Injury  Prevention 

2,204 

2,878 

2,860 

3,107 

Continuing 

Continuing 

Program  Element:  63706N 


Title:  jWlcfl  BWjlogiit  (Advanced) 


E.  (U)  OTHER  H  HE*  APPROPRIATION  FUNDS:  Not  applicable. 

I 

F.  (U)  RELATED  ACTIVITIES:  Any  and  Air  Porca  RID  efforts  In  medical  nupport  of  nllltary  operations;  Department  of 

Transportation  efforts  on  lnpact  Injury;  National  Inatltutaa  of  Haalth  afforta  In  tha  development  and  eVeluatlon  of  blood 
producta,  and  tlaaua  tranaplantatlon  tachnlquaa.  Beginning  with  FT  1983  tha  Any  la  tha  load  aarvlca  for  lnfactloua  dlaaasa  and 
combat  dantal  raaaarch;  tha  Navy  partlclpataa  In  thaaa  araaa  and  davalopa  a  tachnlcal  prograa  jointly  with  tha  Any  which  haa 
ovarall  aanagaaant  raaponalblllty.  Tha  Service's  prograna  ara  coordlnatad  by  tha  Araad  Sarvlcaa  Rloaadlcal  Raaaarch  Evalultlon 
and  Mauegement  Committee.  Additional  coordination  la  provided  by  varloua  ravlawa  aponaored  by  tha  Under  Secretary  of  Defenae  for 
Research  and  Engineering  to  anaura  that  work  la  complementary  to,  rather  than  duplicative  oft  tha  prograna  of  tha  other  Military 
Dapartnanca  and  non-DoD  research  organisations. 

G.  (P)  MORE  PERFOWED  IT l  IN-HOUSE i  Naval  Medical  Research  Institute.  Bethuada.  HD,  and  five  other  Naval  Medical  Raaaarch  and 
Development  Comas nd  laboratories;  Naval  Ocean  Systems  Canter,  San  Diego,  CA;  Naval  Weapons  Center,  China  Lake,  CA;  National  Naval 
Dental  Center,  Nethesda,  MD.  CONTRACTORS  I  University  of  North  Carolina,  Chapel  Hill,  HC;  University  of  California,  San  Diego, 
CA;  Michael  Raaee  Hospital  and  Medical  Center,  Chicago,  1L;  Boston  University,'  Boston,  HA;  GeorBetown  University,  Washington,  DC; 
University  of  Miami,  Miami,  PL;  Pacific  Northwest  Research  Foundation,  Seattle,  WA;  Cyomatrlre,  Washington,  DC;  Dynarech  RAD  Co., 
Boston,  MA;  Tale  University,  New  Raven  CT;  University  of  Tulsa,  Tulsa,  OK;  Institute  of  Rursan  Performance,  Fairfax,  VA. 

H.  (U)  PROJECTS  LESS  THAN  810  MILLION  IN  FT  1981: 

(U)  Project  H0093,  Fleet  Health  Technology:  This  project  provides  for  tha  advanced  development  of  new  techniques  for  tha 
prevention,  dlegnoals,  treatment,  and  management  of  medical  and  dental  casualties  In  different  operational  and  climatic 
environments. 

(U)  In  FT  1962,  parfected  field-suitable,  coagulation  teat  for  rapid  diagnosis  of  typhoid  fever  In  blood  and  stool  cultures, 
developed  ELlSA-monocloual  antibody  test  for  Rift  Valley  Fever,  proved  metrlfoneta  to  be  an  excellent  non-toxtc  drug  for  treatment 
of  light  Schlatomsoma  haomstoblun  Infections,  developed  an  animal  model  to  assess  resuscitation  procedures  for  cold  weather 
casualties  with  traumutlc  Injuries,  completed  construction  of  a  laser-assisted  mlcroaurglcal  anastomosis  device  for  repair  of 
vessels  and  nerves,  produced  and  patanted  a  synthetic  wound  covering,  commenced  Fleet  Phase  I  test  and  evaluation  of  the  Modular 
Laboratory,  determined  that  cryopreserved  platelets  are  therapeutically  safe  and  effective  In  humens,  field  tested  prototype 
froxen  blood  system  at  Navy  Pacific  Fleet  Comamnd.  Okinawa,  Japan. 

(U)  The  FY  1983  program  consists  of; 

*  Testing  and  evaluating  a  shipboard  froasn  blood  system 

*  Completing  Phase  1  test  and  coaswnclng  Phase  II  teat  of  the  Nodular  Laboratory 


Program  Element :  63706N 


Title:  Medical  Development  (Advanced) 


(U)  Tha  FT  1983  program  consist#  of:  (cont) 

*  Cowplating  feasibility  study  of  a  fluid  acdlcal  Information  system  fot  anphlbious  operations 

*  Continuing  davalopasnt  of  laprovad  techniques  to  aanagt  coabat  trust  casualties  in  cold  weather  operations 

*  Developing  a  dental  eaargancy  kit  for  use  by  independent  duty  corpaaen 

*  Continuing  devalopswnt  of  a  new  wound  covering  which  provides  for  the  slow  release  of  antibiotics  and  other 
btologlcally  relive  agents 

*  Deteralning  the  efficacy  of  hypertonic  lactate  eelutlona  for  resuscitation  of  trauma  patients 

*  Testing  the  feasibility  of  producing  pyrogen-free  water  aboard  ships  for  use  In  raauecltatlon  fluids 
(U)  For  FT  1981  It  la  planned  to: 

*  Continue  development  of  improved  medical  equipment  to  enhance  field  and  ahlpboard  casualty  support 

*  Continue  davalopaMut  and  evaluation  of  new  procedures  for  early  diagnosis  and  treatment  of  shock  and  trauma 
casualties  with  emphasis  on  tramna  casualties  In  cold  weather  environments 

*  Continue  evaluation  of  blood  component  preservation  system  for  laproved  therapeutic  effectiveness 

*  Complete  development  of  system  for  computer  assisted  diagnosis  of  dental  emergencies 
(II)  This  is  a  continuing  program. 

(U)  Project  HQ096.  fleet  Health  Standards:  This  project  Is  directed  toward  the  development  and  validation  of  (1)  biomedical 
screening  guidelines  for  establishing  service  entry,  assignment  and  retention  standards  for  specific  Navy  and  Karine  Corps 
operational  duties;  (2)  medical  procedures  for  minimising  the  blosiedlcal  effects  of  occupational  stressors  such  as  fatigue, 
workload  end  vibration;  and  (3)  medical  guidelines  for  equipment  design,  work  procedures  and  safety. 

(U)  In  FT  1982,  developed  software  to  validate  tie  newly  developed  perforsmoce-baaad  test  used  to  select  Student  Naval 
Aviators  for  Initial  pilot  training,  determined  that  stress  occurring  during  Karine  Corpe  basic  training  has  a  positive  affect  on 
overall  performance,  analysis  of  hospital  admission  data  Indicated  that  leas  than  16  percent  of  personnel  admitted  for  personality 
disorders  were  effective  whan  returned  to  duty,  developed  specifications  for  sonar  headphones  that  significantly  laprovs  target 
detection,  specifications  developed  for  autosmted  Navy  Hental  Health  Information  System,  continued  evaluation  of  the  effects  of 
chronic  espoaure  to  extremely  low  frequency  electric  and  magnetic  fields  on  prlaates. 

r 
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Program  Clement;  63706H 


Title:  Medical  Development  (Advanced) 


(U)  FT  1983  program  conalata  of: 

*  Continuing  work  on  tank  analyst*  of  Marina  Corpa  performance  under  operational  envlronmenta 

*  Continuing  development  of  the  Airsickness  Deaenaltitation  Program 

*  Continuing  validation  of  recently  developed  performance-baaed  acraanlng  taata  to  predict  naval  aviator  auccena  in 
training 

Continue  development  of  acreenlng  and  aelaction  technique*  for  Explosive  Ordnance  Dlapoaal  Training 
(U)  In  FT  IvSt  it  la  planned  to: 

*  Complete  development  of  interim  hearing  conearvatlon  atandarde  for  Mavy  peraonnel  uelng  underwater  tool* 

*  evaluate  ef fe.tlveneae  of  the  Airsickness  OeaanaltUatlon  Program 

*  Commence  development  of  'ge-free  biomedical  atandard*  for  naval  avlatore 

Complete  development  of  technique*  for  acreenlng  and  aelectlng  Explosive  Ordnance  and  Diapoaal  training  candldatea 
Continue  teak  analyala  of  the  performance  of  Marin*  Corpa  peruonnel  in  operational  envlroomerta 
(U>  Thla  la  a  continuing  program. 

<u)  Project  10097 ,  kit crew  Impact  Injury  Prevention:  Thi*  project  determine*  the  human  phyalcal,  performance  end 

neurophysiologic*! reopen**  to Impact acceleration. 'The  information  in  required  for  (l>  tho  doelgo  and  construction  of 
onthropomorphlc  manikin*  that  aro  required  for  the  teat  and  evaluation  of  Mavy  weapons  system  and  (1)  the  development  of  modal* 
that  will  predict  tha  tojurlooi  efface  of  impact  and  for  us*  in  tb*  design  and  evaluation  of  safety  features  in  Mavy  and  Marin* 
Corps  and  other  vehicle*. 

{«)  In  FT  19*1,  consisted  an  extension  a*t  of  experiments  oil  the  Impact  sled  Including  acceleration*  and  decelerations  along 
the  frontal  and  lateral  planet,  developed  *n  lnpect  measurement  system  for  evaluating  the  physiological  hatarde  associated  with 
aircraft  ejection,  and,  developed  mathematical  models  of.  h**d-«*ck  response*  to  impact  acceleration. 


Program  Element:  63706H 


Title:  Hadlcal  0«MlOjj>tM  (Advanced) 


(U)  Ttia  FY  191)  program  conalsta  of) 

*  Comp  la ting  human  data  aat  for  head,  nack  and  palvic  response  to  accalaratlon  and  deceleration  appltad 
perpendicularly  to  gravity 

*  Comparing  naurophyalologlcal  raaponaa  data  of  human  voluntaara  In  tha  frontal  and  horlaontal  Impact  accalaratlon 
planea  with  almllar  data  obtained  from  aubhuman  prlmatca  to  provlda  Information  of  mathamatlcal  modal  Hug 

*  Continuing  davalopmant  of  mathoda  to  aaaaaa  tha  blonadlcal  affacta  of  parachuta-opanlng  ahock 
(U)  For  FT  1981  It  la  plannad  to: 

*  Daflna  Impact  injury  thraaholda  baaad  on  cardlovaacular.  naurophyalologlcal ,  nauropathologlcal ,  ganaial  pathologic 
and/or  blochamlcal  maaauraa 

*  Ext and  tha  Impact  injury  modal  for  aubhunrn  prlnatoa  to  lataral  plana  of  accalaratlona 


(U;  Ttiia  la  a  continuing  program. 

I.  <U)  F80J1CT  0988  $10  H1U.10W  IN  Ft  1981;  Not  appllcablo 
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Program  Element!  61707M 

DoD  Ml  ■•Ion  Areal  $i2-Envlron»antal  and  Uf«  Science* 


Tit  It:  Manpower  Contra!  Staten*  Ogvqlg 

Budget  Activity!  2-Advancad  Techno 1 


A.  (U)  FT  1M4  USSOURCZS  (PROJECT  LISTING)!  (Dollare  la  Thousand*) 

"™"  ~  "  ~  ”  Additional  Total 

Frojact  FT  I  M2  FT  IM1  FT  IMA  FT  1M1  to  Eatlnatad 

Ho  Tltla  Actual  Satinet*  Estimate  tat  1  oat  ■  Completion  Coat 


TOTAL  PM  PROGRAM  EUMWT 


l,llt  Continuing  Continuing 


Zt  147 

Frocadurea  for  Officer  and  Snlltted  Acqulaltlon 

ISO 

0 

0 

0 

0 

701 

mu 

Productivity  improvement  Syatema 

241 

212 

0 

0 

0 

1,011 

ZII78 

Attrition  Analysis  and  Ihaataamt 

270 

40 

0 

0 

0 

SS7 

ZIISZ 

Nllltary  Pereomvel  Cast  Project looa 

270 

0 

0 

0 

0 

1,017 

ZIIM 

Flaot  Support  Ibinpover 

ISO 

%M 

0 

0 

0 

2, SSI 

ZIIS7 

Coe pw ter  taaed  Manpower  Planning  and  Progrnmnlng 

MO 

4M 

0 

0 

0 

2,1T0 

Z1142 

Family  Support  Program 

0 

2TT 

0 

0 

0 

114 

Z1JSJ 

Civilian  Faraonnal  laswaa 

TO 

0 

0 

0 

0 

111 

ZI181 

Conpwtar  Adaptive  Testing* 

IDT 

M 

0 

0 

0 

UTT 

Z1S81 

Geographic  Stability 

400 

0 

0 

0 

0 

400 

Z1SM 

Improved  Peraonnal  lacorda  System** 

MO 

0 

0 

0 

0 

TAD 

ZUIO 

taproved  Personnel  Admlnlatret Ive  Support 

Syetnm  Office** 

70 

0 

0 

0 

0 

70 

*167* 

Manpower,  Peraonnal  and  Training  SAD 

Frograa  Analysis 

» 

0 

0 

0 

0 

V) 

ZI770 

Manpower  and  Faraonnal  Development 

O' 

0 

2, *11 

4, 3SS 

Continuing 

Continuing 

•  VIII  h*  transferred  to  F.K.  MJOM  In  FT  IMA 

**  Transferred  to  P.t.  617 lOh  for  FT  1111  only 


Aa  tMa  la  a  continuing  prof  ran,  the  above  Funding  lncludaa  out-pear  aaralat  ton  and  ancmtpaaaaa  all  uork  or  davalopnant 
phaaaa  m  plaaaod  or  anticipated  through  FT  IMS  only. 

I«  <ll)  Milt  DggOIFTlOW  OF  tUBWT  AMO  H1MI0H  HgEDi  Tha  lncraaaad  coat  of  nllltary  paraonnal,  plua  anticipated  shortage*  In 
their  aupply,  Have  brought  a  naw  urgency  to  tha  aaarch  for  aolutlona  to  najor  Navy  problana  with  paraonnal  and  manpower . 
Compounding  thin  urgency  la  tha  critical  need  for  affactiva  manpower  management  that  la  raaponalve  to  problana  cauaad  by  batow- 
atandard  flaat  par forma nca  of  marginal  paraoanal,  premature  anllatad  attrition,  and  Inadequate  retention  of  high-quality 
paraonnal  In  tha  operating  forcaa.  Tha  central  object ive  nf  thla  program,  therefore,  la  the  development  of  Improved  techniques 
for  tha  management  of  Nnvy  mnnpowar  and  paraonnal  ayatama.  Specific  problem  araaa  being  addraaaad  Include  paoplo/oaalgnment 
nlamatchaa,  manpower  ahortagoa  In  critical  rotlnga,  high  aarvlca  attrition,  Inadequate  conponaatlnn  planning  pollclaa.  Inaccurate 
prediction*  of  aupport  manpower  requlromanta,  fomlly-rolatad  ratantlnn  problem*  and  lived  equate  civilian  managaeaant  pollclaa  In 
the  face  of  budget  and  workforce  reduction*. 

C.  (U)  OOMARISOV  WITH  FT  IM1  ORSCSIPTITB  SlMIAtTt  (Dollar*  In  Thouaanda)  To  raduca  Internal  Navy  admlnlatratlon,  all 
projacta  have  boon  margad  Into  tha  alngla  project,  11770  -  Ih*  power  Paraonnal  DavalO|*Mnt.  TO  provide  for  Con# reae Iona  1  review 
of  aaparata  offorta,  tha  former  projacta  will  be  ahown  aa  au  bp  reject  a  In  leter  paragrapbe.  The  FT  IM2  total  In  the  FT  ITS* 
nuacrlpttve  Summary  reflects  a  eat  tncraaaa  of  1,ST7  to  attain  a  vtabla  manpower  end  peraonnal  advanced  davalopmant  program 
through  roprograanlng'  from  lower  priority  work  In  other  program  elements  and  from  two  project*  In  this  program.  Thai* 
decremented  project*  are  SUM,  Flaat  Support  Manpower  (-461)  and  11187,  Cowputer  heard  Manpower  Planning 


ProRraa  lltnMi 


637Q7H 


tttui  jjagai  cggjfl  g mag 


8??, 
138, * 


....  ....  —  _  (-143).  n  19*2  wA  M|«Ft«4  of  ctlMUM  through  tkla  repregraaalag  Includes  11117,  Procedures  (or 
Bfhcor  • of  Saluted  Acquisition  (+lPO)t  21169,  Productivity  Ifftowmt  Sytteua  (+30) I  XI17*,  Attrition  AnalydU  and  Managcnent 
,  ..  HIM.  Military  Paraaoaat  Coat  Protections  (*170)1  11)0,  lapect  ot  Kw  Technologies  aa  Civilian  and  Military  OccapaUw* 
(**0)l  213*3,  Ooaputer  Adaptive  Touting  (+24l)t  and  213*3,  Qvogrephle  liability  (+*00).  Throe  project!  Man  transferred  to  tha 
program  21*10,  lap  roved  Paraoanal  Adalntetrettve  Support  Sfataa  Office  (+70);  WISH,  laproved  Paraonnal  Records  Spatan  <+600it 
and,  Manpower,  Paraonnal  and  Training  RAO  Prograa  Analysts  (+50).  The  f  1  ret  too  ot  that*  addltloaa  warn  continalnR  afforta 
tranaforrad  to  P.R.  *3 70711  when  Mpat  constraints  raaoltad  la  caacallattoa  of  P.R.  *3710*1.  Tha  PV  IH)  tptal  prograa  was 
reduced  (170*)  by  CooRroa*.  Aa  a  raaalt,  tka  (olloirtat  specific  redact  lose  wars  aadat  211*2,  Military  Paraonnal  Coat 
Projections  (-)M)|  III**,  Plant  Support  Manpower  (-100)|  Xllll,  total  Porta  Paraonnal  Supply  (-lPk)l  113*3,  Civilian  Paraonnal 
latuaa  (-301 )j  111*2,  Second  Oaaaration  Mwaaa  taaaurcoo  Heaageaoat  (-2**)  and  113*1,  OaoRrapktc  Stakllltp  (-MS).  Two  protects 
kad  voall  lncraaaao  to  coaplata  nacaaaarp  work  la  PT  IN).  They  ara  XU7S,  Attrition  Analpata  and  HanaRaaant  (+A0)  and  113*3, 
Coaputar  Adaptlva  TaatlaR  (+40).  tka  PT  IMA  proRraa  la  111  Rrottar  In  tkla  Daacrlptlva  Suaanry  prlaartlp  duo  to  naw 
rtqulraaaata  and  afforta. 

0. 


(o)  Haas  M  SBSSS3,  BLSBJ1 1!»  «**c*mm  tggARTi 

Projaet 
*0; _ Tltla 

TOTAL  TOR  PROGRAM  1LXMCMT 

111*7  Procadaraa  lor  Ofllcar  tad  tallatod  Acquisition 
111**  Productivity  laprovaaaat  Syataaa 
XI 170*  Ruaan  ProcoaalnR  of  UfRa  Axtoaatad  Data  Raaaa 
I1I7R  Attrition  Aaalyala  and  Mawagesaat 
XI 1*2  Military  Paraoanol  Coat  Projections 
Hid*  Plant  Support  Maapouar 

XI  1*7  Caaputar  kneed  Naapaaor  Planning  ard  Progressing 
Xllll  kacruitlaR  Syatoa  ManoRaaant 
Xllli  latoRratod  Crowa 
USA!  Paally  Rapport  ProRraa 
X1M1  Civilian  PetaouMl  laauoa 
XI 5*5*+  Coapatar  Adaption  Tnat 
113*2*  Pnrforaaace  takancaaant 

115*2  Sacoad  Oaaaratlaa  Ruaan  Raaoatcaa  Hanasaaant  (RAM) 

XI5S5  OaoRrapktc  Stakllltp 


[  1**1 

PT  1*12 

PT  1**3 

PT  19*A 

Additional 

tn 

Total 

tatiaated 

:tual 

Xatlaata . 

Xatlaata 

Xatlaata 

Conpletion 

Coat 

3,12* 

2,773 

3,311 

2,7*3 

Continuing 

Continuing 

20A 

0 

0 

0 

0 

523 

2  A* 

211 

212 

0 

0 

1,021 

Ml 

0 

0 

0 

0 

1,010 

215 

0 

0 

0 

0 

577 

572 

0 

32* 

SA* 

*»3 

2,31* 

•AS 

1,011 

7M 

306 

2,1*9 

*.*97 

*02 

653 

A*S 

3*5 

*97 

3.625 

0 

0 

3M 

3*6 

1.455 

2,239 

*0 

0 

0 

0 

0 

142 

65 

0 

m 

276 

1,710 

2,477 

*5 

0 

301 

2*7 

99* 

1.S39 

0 

IN 

0 

0 

0 

*9* 

♦A 

0 

0 

0 

0 

1S3 

0 

0 

21* 

2*7 

S55 

1,431 

0 

0 

3S> 

2*7 
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•  Ttaaafarrad  to  P.R.  *57lOH  la  PT  1»»2  budget, 
**  Traaafarrad  to  P.t.  SA70M  aftor  rt  IS*}. 


Project  uuheequantly  eantallad  ky  PT  IfSl  RudRat  Aaandaant. 


I,  (U)  OTRX*  PT  IMA  APPROPRtATXOMS  TOKOS:  Mona. 

r •  <u>  MtATRD  ACnviTtm  Ralatad  Dot  work  la  aanpowar  aad  paraoanal  RAD  la  ktloR  conducted  under  tha  toUovinR  proRraa 
alaaantat  A1I0U  (7A),  Training,  Paraonnal  and  Hunan  SnRlnoarlnR:  *1(02P  (2311),  Hunan  Roaourcoo)  A1153M  (A2),  behavioral  and 
Social  Sclaocaoi  *17UA.  INnpawar,  Paraonnal  aad  Tralnlngi  A2703P,  Paraonnal  Utlliiattoa  TacbaoloRyi  U763H,  Paraonnal  and 
TralnlnR  Tnchaoloayt  A 3 7 3 1 A ,  Maapouar  and  Pareeaael;  43732M,  Marina  Corpt  Advanced  Meapower/Tralalag  Syvtea;  and  *A70*M, 
Prototype  MmpomrPPeraoanol  Syatoa.  The  work  In  P.t.  43707H,  while  often  ralatad  In  objective  and  approach  to  the  above  RAD  of 
the  other  services,  lo  unique  U  that  it  la  tallotad  to  tka  orgRaliat tonal  aad  population  charactarUtlca  of  tha  Navy. 
Novertkalaao,  to  ooauro  that  uanacaaaary  duplication,  cl  effort!  do  not  arise,  extensive  praltainary  literature  mvteva  are 
conducted  aad  llatoon  It  aatotatnod  with  the  Office  of  she  Under  Secretary  of  Defeats  for  Rooeorch  nod  tnRtaoortnR  and  with  tha 
Any  aui  Air  Porca  tkrouRh  proRraa  reviews ,  infatuation  exekanpea,  vtoita,  and  vpsclal  brief ' age. 


MO 


Frograa  llmnti  WWW 


Tltlet 


Hiwomi  Cwtwl  hint  giwlgjgM 

C.  (U)  MOM  mrOIMD  Hi  HjOM|i  Ui<  laboratory  la  tha  Mary  faraoaaol  Raaoarch  aal  fteeelepneat  Canter,  Ian  Diego,  CA. 
OTMMIt  Ravel  Air  lyataaa  Coana n J7  COOTMtOM »  RIRAR  Crony,  lac.,  Falla  Church,  IA)  Nathtoc,  lac.,  Frlacetea,  NJ|  Narhat 
Facta,  lac.,  Maahlngcon,  DC;  IOC  Integrate!  laralcaa,  Ian  Otago,  CA{  lalt,,  laraaek,  A  Raoaaa,  lac.,  Caabrtlga,  HA;  McDonnell 
Douglaa  Cory.,  It.  Lonta,  HO|  MICAT  lyataaa,  lac.,  Oraa,  UT|  Naaaa  laaoarcaa  laaaarch  Orgaalaattaa,  Aleaedrta,  VA|  lyataaa 
Rayloratloa,  lac.,  tan  Mage,  CAj  Moot iaghouea  llactrlc  Cory.,  Colaahta,  MDi  lataraattoaal  Oaataaoa  laralcaa,  lac.,  Waahlagtoa, 
DC.  omul l  Nona. 

H.  (U)  PtOJKTg  Ull  t«Ag  IIP  HILLIOM  IM  FT  196*1 

<u)  Project  11770,  Manpower  Faraoaaol  lawlowwti  Ml  conttaalng  yrojact  ta  Italia!  late  aabyrojecta  aa  lencrthd  ha  tow. 

(0)  lahproitct  01,  Hllltarr  Fercnanal  Coat  Fro  tact  loaa  (Faraarly  Fro  lac  t  lMM)i  Thta  yrojact  will  aaahlc  aanagara  to 
lateral oe  tha  coat  of  altaraatlao  eoayoaaatloa  yollctaa  aal  their  layact  aa  retoattoa.  qaaatttatlwa  teckalewoe  will  ha  laaoloyal 
to  yroella  aoro  accurate  aattaataa  of  the  coatrlhutioa  that  aartoua  coayaaaatloa  aloaoata  (aa  wall  aa  factara  auch  aa 
unaaployaant)  have  no  tha  lactaloa  to  atay  la  or  laaaa  the  allttary.  Thane  teehalgwea  util  ha  aae4  ta  lot  a  mine  the  coat  ana 
rataatloa  affacta  of  altaraatlao  coayaaaatloa  yackagoa,  which  ta  turn  will  aaahla  Many  aanagara  to  lleattv’y  the  aoot  coat- 
effective  yoltcleo  la  aanaglag  tha  force. 

C)  fCMttll  Fayof fi  .  Typical  of  the  payoff  froa  thta  yrojact  waa  tha  lleattf Icatloa  of  aa  alternative  allttary  pay 
ad  ju  it  neat  talon  that  lnc'eaaoe  allttary  occupational  repraaeatatlou  froa  a  currant  101  to  roughly  70X.  Ilaa  of  thla  aaw,  aoro 
coayarahla  lalaa  cavil  laal  to  aoro  atahla  rataatloa  aal  alialaata  tha  aval  for  coatly  "catch-up"  raiaoa--a  legacy  of  non- 
coaycrahla  lnleaae. 

(U)  la  FT  1M1  levalapaaat  of  a  coaprahanatvo  occuyatlooal  raaallataaat  foracret  tag  aolol  waa  cant  I  nan  I  aal  aa  aaaaaaaaat  el 
altaraattvo  allttary  pay  aljuataaat  lain  woe  waa  coapletel. 

(U)  The  FT  1961  yrograa  coatlauaa  tha  lovolopaoat  aal  oahaacaaoat  of  a  cnaputer-haael  aolol  to  lotaralaa  tha  affacta  of 
varlaaa  aal Sola  of  allocating  allttary  pay. 

(U)  For  FT  19IA  it  ta  plaaaal  tai 

o  Caaylato  tha  rooalletaeat  forucaatlag  aolol. 

o  Ualartako  lovolopaaat  of  aolol  to  affectively  allocate  pay  lollara  anoug  hoatc  pay,  allowaacoa,  aalactlva 
raaallataaat  hoauhaa.  and  apodal  paya  will  ha  ualer taken. 

(U)  la  future  yoara  the  Navy  rottraaaat  yrograa  will  ha  ovaluatol  lac  lull  ag  tha  tha  role  aal  ala  of  caeh  aal  nonrecurring 
coayaaaatloa  aloaoata. 

Cl  luhprojact  02.  Float  lupport  Manpower  goraarlv  Project  lUWi  Thta  project  will  lavaloy  technlguee  to  forocaat  levy 
aupport  aanpowor  regulraaeata  aal  ootlaata  total  civilian  and  allttary  regut reaeata  head  oa  alee  aal  win  of  float.  The 
coayutartad  aaayower  forocaotlag  eye  tea  levoloyd  valor  thla  project  will  ha  wad  hy  aaayawar  aanagara  to  leteralae  hwlgata  aal 
aanpowor  reaourcaa  naceaaary  to  aupport  prograaud  force  lavola  (ahlpa  aal  aircraft  lavaatartaaV  Aa  forucaatlag  aolala  for  aach 
aroo  of  aupport  are  developed,  opeclftc  Mavy  roaourco  apoaaora  will  teat  aal  {evaluate  the  aolala  for  taproval  aaapowar 
forucaatlag  aal  allocation. 

*F**dd  Fayof  ft  Since  a  1 01  iacroaao  ta  platforaa  tapltd  only  a  S.MI  tacraaaa  ta  aupport  aanpowor,  aavtagr  of  about 
OX  can  ha  ado  rolativo  to  tha  aaauapt ton  of  eguel  percentage  lacreaaoe. 

(U)  In  FT  1961  a  coaputor  node!  to  forocaat  aggregate  civilian  and  allttary  aeanower  regut reaeata  far  the  total  aupport 
oatahllahaant  wao  developed  for  uao  la  the  Intended  Planning  Annan.  In  addition,  ilata  haeee  aal  aolala  ware  levoloyd  for 
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eet lasting  wnponr  et  navel  etatlone  and  air  etatlone.  These  models  Indicated  that  the  Manpower  requirements  of  the  eupport 
component  are  disproportionate  to  lncraasea  In  operating  forcee:  that  la,  a  10Z  increaae  In  force  levale  (platforae)  iaplled  a 
5.54Z  Increaae  In  eupport. 

(II)  The  rf  1983  ptograa  developa  data  baaea  and  aodela  to: 

o  Forecaet  civilian  and  allltat/  support  Manpower  requirements  by  Defense  Planning  and  Frogranmlng  Category, 
o  Estlaate  Base  Operating  Support  manpower  at  training  actlvltlae. 

(U)  In  FT  1984  it  la  planned  to  develop  techniques  to  forecast  requirement a  at  Indirect  support  activities  (e.g.,  aedlcal 
personnel). 

(U)  In  future  years  analytical  models  to  forecast  military  and  civilian  manpower  requirements  by  major  skill  groupings  will 
be  developed  and  lap lawmen ted  for  operational  use. 

W)  Subproject  03,  Computer- Eased  Manpower.  Planning  and  Frogramalng  (Formerly  Project  Z1187):  The  results  of  this  project 
will  Improve  Navy  officer  and  enlisted  personnel  Inventory  management  by  determining  the  accession,  promotion  and  retention 
levels  necessary  to  achieve  requirements,  and  the  eoat/feaslblllty  of  attaining  those  levels.  Officer  and  enlleted  force 
planners  will  be  able  to  Increase  the  accuracy  with  which  they  predict  personnel  flows,  develop  personnel  policies  designed  to 
meet  manpower  requirements,  thus  reducing  skill  excesses  and  shortages. 

(U)  Expected  Fayoff:  Substantial  Improvements  In  the  accuracy  of  planned  personnel  levels  ar.  i  costs,  typified  by  the  already 
Improved  accuracy  of  officer  personnel  lose  forecasts.  *  new  technique  developed  under  this  project,  has  reduced  the  foiecast 
error  of  previous  methods  by  an  average  of  (SI. 

(U)  in  FT  1982  an  initial  version  of  a  system  that  permits  simultaneous  consideration  of  officer  accession  and  prostotton 
plana,  manpower  requirement  specifications  and  officer  supply  projections  was  completed. 

(U)  The  FT  1983  program  will  continue  development  of  the  total  officer  system  that  Integrates  accession  and  promotion  with 

loss  forecasting  and  supply  constraints. 

(U)  For  FY  1984  It  la  planned  to: 

o  Enhance  the  batlc  enlisted  nanpower  management  models  Including  those  for  generating  optimal  accession 
requirements,  forecasting  losses  and  other  personnel  flows,  and  generating  force  strength  data. 

o  Develop,  enhance,  test  end  evaluate  officer  and  enlisted  systems. 

(U)  In  the  outyears  methods  will  be  Implemented  as  they  are  completed. 

(U)  8ubpro1ect  04.  Total  Force  fersonnel  Supply  (Formerly  Project  Z1211):  (FT  1983  new  start)  This  project  will  develop 
techniques  (or  defining  the  total  supply  of  personnel  available  for  Navy  service  and  will  develop  policy-oriented  computer 

planning  ax>dels  for  determining  optimally  coet-ef flclant  accession  policies.  This  work  will  lesd  to  a  significant  reduction  in 

nanpower  proeurenant  costa  brought  about  by  the  retirement  for  the  Navy  to  rapidly  expand  In  both  technological  complexity  and 
else  vhllx  its  supply  of  available  aanpowei  will  decline  by  more  than  20  percent. 

(U)  Expected  Fayoff:  Specific  benefits  will  Include  reduced  manpower  proeurenant  costa  of  up  to  $8,000,000  per  year  for  the 
currant  dacade,  an  accession  strategy  that  will  assure  adequate  manning  levels  for  all  components  of  the  Naval  Naserve;  an 
overall  accession  strategy  that  will  assure  on-tlme  manning  of  the  600  ship  Navy;  and  up  to  $3,000,000  per  year  In  avoidance  of 
training  coats  realised  by  not  recruiting  attrition-prone  personnel. 
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(U)  Tha  FY  1913  program: 

e  Develops  eattaataa  of  tha  qualified  ai lit ary  available ,  both  praaant  and  projected. 

o  Aaueaaea  eclating  enllated,  officer,  and  reserve  coaputer  aodela  and  aupply  aourcee. 

(U)  For  FY  1984  It  le  planned  to  aaaeea  enllated  recruitment  strategies. 

(U)  In  the  outyeara,  coaprehenalve  planning  coaputer  aodela  eaphaaialng  efficient  technique*  for  procuring  sufficient 
peraonnel  in  all  claaaea  (enllated,  officer,  reaerVa)  In  a  cost-efficient  aanner  will  be  developed. 

(U)  Subproject  OS,  Family  Support  Prograa  (Formerly  Project  21342):  Ihla  project  will  develop  effective  Navy  fantl?  prograaa 
and  policies  for  lapleaentatlon.  Knowledge  of  the  oaalc  structure,  needs,  and  environment  of  the  Navy  faully  aa  well  ja  Its  role 
in  aorale,  performance  and  retention  will  be  obtained,  really -related  prograaa  will  be  dealgned  and  evaluated. 

(0)  Impacted  Payoff i  laproveaanta  in  retention,  operational  raedlneaa,  aatiafactlon  and  quality  of  life.  Other  beneflte 
will  Include  lowered  Incidence  of  family  violence  In  Navy  hoaea,  reduction  of  health  elalaa  arlalng  free  family  atreaa,  and 
lncreaaed  commitment  to  the  Navy  on  tha  part  of  aervlce  aaatara  and  their  fanlllea. 

(U)  In  FY  1982  funding  waa  reprogrammed  to  higher  priority  projecta. 

(U)  The  FY  1983  prograa  Include* 1 

o  Evaluation  of  the  ef fectlvaneaa  of  Navy  Family  Service  Cantere. 

o  Determining  the  impact  of  apouae  Job  employment  aaclatance  in  relation  to  retention,  career  decielon-making,  and 
quality  of  life. 

(U)  For  FY  1984  It  la  planned  toi 

o  Select  addlt local  family-related  prograaa  for  Jeet  and  evaluation. 

o  Investigate  role  played  by  faally-relatmd  factors  at  different  points  In  a  naval  career. 

(U)  In  future  fiscal  years,  evaluation  of  family-centered  prograaa  will  ba  coaplatvd  and  policy  change a  recoaaended  to 
laprove  tha  quality  of  Navy  family  Ufa  with  reaultlng  lncraaaa*  In  raanltatnenta  and  productivity. 

(0)  Subproject  06,  Impact  of  Now  Tevhnologlaa  on  Civilian  and  Military  Occupatlona  (Formerly  Project  11383)!  Tho  Navy  has 
approximately  300,000  civilian  employees.  Their  productivity  and  effectl lenees  lapact  fleet  readlneee  because  they  develop, 
procure  end  nalntaln  weapon  eyttuma,  and  provide  supplies  end  facilities.  They  are  managed  In  accordance  with  the  Federal 
Government 'e  civilian  peraonnel  sdalnlstratlon  eyetea.  There  has  been  very  little  retesrch  on  ways  the  Navy  can  laprove  the 
annagenant  of  civilian  personnel.  Tec,  there  le  strong  reason  tc  believe  that  significant  Improvements  in  their  performance  can 
be  attained  through  Improved  management  end  administration. 

'■'■‘'i  Expected  Payoff!  reduced  civilian  personnel  coeta  through  ioproved  nenagement. 

(U)  In  FY  1982,  new  technology  areee  being  applied  to  logistic  support  activities  were  identified  and  their  Implications  for 
personnel  management  complied. 
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(U)  The  *Tf  1983  plan  calU  for: 

c  Development  of  a  civilian  personnel  RC.D  "road mp",  Identifying  major  laauea  and  prlorltlalng  the  needed  work, 
o  Den lop aent  of  techniques  to  forecaat  civilian  manpower  skill  requirements  for  the  fleet  support  activities. 

(U)  Tor  19881  It  la  olanned  to: 

o  Begin  work  on  the  high  priority  areaa  previously  Identified. 

o  Inprove  the  performance  of  alllLary  manager*  of  civilians  and  relatlona  between  line  aanagenent  and  civilian 
personnel  staff. 

(0)  Subproject  07.  Computer  Adaptive  Tenting  (formerly  Project  Z1333):  Thla  project,  idilch  la  r.  Joint  service  effort,  will 
denlop  and  evaluate  an  automated  adaptive  teat  administration  systaa  to  replace  the  current  paper-and-pencll  Armed  Servicer 
Vocational  Aptitude  Battery  testa  used  for  enlisted  personnel  salat Ion  and  classification. 

(I!)  Expected  Payoff  1  The  use  of  coaputer-adminletered,  adaptive  testa  will  eliminate  a  nunber  of  costly  shortcomings  of  the 
printed  Armed  Services  Vocational  Aptitude  Battery.  Testing  time  will  be  cut  by  30  percent,  with  a  savings  of  over  one  million 
exaalnee  aanhoura  and  90,000  teat  administrator  manhours  annually.  Coapronlae  of  test  security  will  be  eliminated-  Erroneous 

enUstmenta/aaalgnmen'.s  resulting  from  clerical  errors  In  teat  scoring  and  recotd-kaeplng  will  be  eliminated.  Aptitude 

measurement  accuracy  will  be  improved,  with  potential  for  reduction  of  collated  training  attrition.  Finally,  the  automated 
system  v? 11  eliminate  a  number  of  costs  associated  with  teat  printing,  distribution,  and  manual  operations.  A  preliminary 
estimate  Is  that  the  automated  system  will  save  five  million  dollars  annually  In  operating  coats. 

(U)  In  ft  1982  preliminary  daalgn  and  development  analyses  were  conducted,  and  three  alternative  designs  were  selected  for 

evaluation. 

(U)  The  PT  1983  program  develops  and  evaluates,  prototypes  of  tha  three  design  alternatives. 

(U >  Tor  71  1988,  It  la  planned  to  move  the  project  to  Program  Element  68709N,  Training  and  Personnel  System  Development. 

<U)  Subproject  08,  Second  Generation  Human  teaourcea  Management  (formerly  Project  11582):  The  Wavy  Human  Resources 

Management  Prograa  has  resulted  In  significant  Improvements  in  fleet  readiness  and  cmand  effectiveness.  However,  Its 
scientific  baas  la  about  twenty  years  old.  Thla  subproject  will  apply  and  develop  new  findings  and  techniques  related  to 
organisational  functioning  to  Increase  the  effectiveness  of  the  Human  Resources  Management  Prograa.  These  will  be  implemented 
after  evaluation. 

Expected  Payoff:  A  significant  Increase  In  operational  raadlnaas  and  a  concomitant  Increase  of  5-10X  In  military  unit 
productivity. 

00  In  TT  1983  the  program  will  Identify  this  organlratlonal ,  technological,  structural  and  environmental  problem  areaa  that 
have  en  lapact  on  raadlnaas, 

00  Tor  TT  1988  It  Is  planned  to  continue  the  above  actlvltiee. 

(U)  In  future  fiscal  years  strategies  for  laproving  readiness  and  productivity  through  human  resource  management  will  be 
developed,  teatod,  and  Implemented  in  tha  flaat. 

on  Subproject  09,  Improved  Personnel  Records  System  (formerly  Project  H1368)i  Tha  Navy  Peraonnel  Records  System  contain* 
all  records  of  present  and  past  naval  peraonnel.  These  microfilm  records  are  used  for  many  personnel  actions,  so  that  about 
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30,000  records  art  processed  looked  at,  or  duplicated  each  day.  Tha  racord  system  la  tabor  intensive,  Incurring  high  paraonnal 

coats,  and  resulting  in  un  unacceptably  high  error  rata.  This  program  will  Initially  emphasise  evaluation  of  tha  st.tte-of-the- 

art  and  replacement  of  existing  aqulpatnt  and  manual  procedure*  with  autouted  device*.  Later  phaaea  will  develop  a  complete  new 
Navy  Pet  sonnet  Kecorda  System. 

(U)  SxpactsJ  layoff i  Reduction  of  accuaulated  error*  In  the  natter  file  by  7 OX,  prevent  error*  at  luge  entry  by  autoutlng 

routine  and  boring  tanka,  and  roduca  operating  peraonnel  by  20X  during  the  next  five  year*. 

(U)  In  ft  ltll  *u  evaluation  of  currant  aillltary  record*  ijaca*  wav  ^mJartakan  and  an  aa*aasunt  ude  of  the  technology  u*ed. 

(U)  la  IfJ  : 983  funding  us  reprograaud  to  higher  priority  projects.  ’ 

(U)  for  PT  1984  it  la  planned  to  begin  anrlyale  of  tha  military  personnel  records  aye  toe  In  tha  field. 

(U)  In  future  flecal  years  the  technology  aasoseuoot  and  system  assign  MCtassiy  to  modornlae  tha  entire  uystam  will  he 

completed. 

(U)  Subproject  10.  Improved  Personnel  Administrative  Support  System  Office  (formerly  Project  XU10)i  leraonoel  using  tha  new 
ajtatar.ad  Source  Dora  Syatrx,  currently  under  dcvelopunt  for  the  no  re  than  300  Paraonnal  Administrative  Support  System  offices, 
have  a  high  error  rets  whan  entering  personnel  data.  Thau  errors  coat  tha  government  mil  lit  ns  of  dollars  par  year  in  tha  form 
of  (1)  erroneous  personnel  actions  sod  (2)  un-years  (currently  ISO). 

(U)  Expected  Payoff i  Elimination  of  moat  of  tha  artur*  now  plaguing  tha  system.  Increased  work  output  through  good  mu- 
m  chi  ns  design.  Task  coapletlon  tlu  can  be  reduced  by  as  much  as  75X  on  sou  tasks.  While  more  modest  overall  gains  are 
realistic  the  availability  of  built-in  aids  to  ays tea  use  la  expected  to  reduce  tha  need  for  extrusive  formal  training  In  tyatnm 
operation. 

(U)  In  PT  1982  n  user  demonstration  of  tha  Source  Data  System  us  developed  and  conducted. 

(U)  Tha  PT  1983  funding  was  reprogranud  to  higher  priority  projects. 

(U)  Por  FT  1984  tha  project  will  ha  completed  resulting  In  a  training  system  developed  and  n  ayatnm  for  direct  user  accesa  to 

Personnel  Administrative  Support  System  Offices. 

(VI)  Subproject  11.  Pataoonal  toaltunt  8yatami  This  project  will  develop  technique  to  Improve  tha  effectiveness  of  tha 
Navy's  paraonnal  assignment  system.  These  techniques  will  enable  assignment  policy  maker*  to  uks  more  effective  tradeoffs  among 
rotation  and  promotion  resources,  tour  lengths,  and  loss  rates  to  achieve  desired  unnlng  goals  for  float  and  shore  unite,  and 
uka  batter  and  more  equitable  utchas  of  people  to  Jobs. 

(Q)  Expected  Payoff!  The  Navy  will  bout  It  from  reduced  uniting  Imbalance  at  aea  and  shorn,  .  potential  reductions  in 
Peru  nest  Change  of  Station  costs,  and  reduction*  in  unhours  for  screening  Job  candidate*  and  documenting  assignments.  A  73 

percent  reduction  In  tha  resources  spent  on  routine  assignments  la  expected,  coupled  with  very  large  laproveunte  In  utr.hlng 

personnel  and  Jobs  for  tha  critical  skills. 

(U)  The  PT  1983  program  develops  aid  Implements  a  personnel  turbulence  data  base. 

(II)  Por  PT  1988,  It  la  plained  to  develop: 

o  Assignment  policy  computer  model*  that  consider  tradeoff!  sung  bl Hat  structure,  paraonnal  levels,  and  prouotlon 
and  lua  patterns. 
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o  A  computer  nodal  to  laprova  assignment  effectiveness  by  screening  Job  candidates,  watching  lob  demands  to  available 
Individual  ski 11a  and  preference*,  and  alnlnlxlng  Permanent  Change  of  Station  coats. 

(U)  Subproject  12,  Prediction  o.*  Officer  Tenure:  Failure  to  identify,  aolact  and  train  thoaa  of.  '  •  r  candldataa  who  will 
•uh-.equaetty  cfiooae  a  r.aval  career  represents  a  significant  unit*  of  individual  and  Institutional  resources.  The  extensive  loss 
cl  competent  technically  trained  officers  lnpoaca  a  severe  financial  and  loglatlc  burden  to  the  personnel  training  budget  aa  well 
aa  a  decrement  In  fleat  raadlnaaa.  Past  research  has  provided  lmprovemnnta  In  selection  procedures  to  assure  successful 
csaspletlon  of  training.  This  project  will  identify  factota  leading  to  losses  following  training  and  sack  to  develop  selection 
lnetru nance  that  can  provide  early  asseasnent  of  these  factors. 

(U)  Expected  Payoff i  Incraaaee  In  officer  retention  would  directly  translate  Into  reductions  in  current*  recruiting  and 
training  costs. 

(U)  For  FT  11M  It  la  planned  tot 

o  Develop  reliable  nathods  for  assessing  the  reasons  underlying  officer  separation  decisions, 
o  Construct  a  data  baas. 

00  1°  future  fiscal  years  the  extent  to  which  ri.ienre  leaving  the  Mavy  can  be  Identified  will  be  determined  and  valid 
factors  which  forecast  retention  of  officers  will  be  dent  If  led. 

00  Subproject  13.  Performance  baaed  Personnel  Cl.ieelf  teat  ton!  This  effort  wae  Initiated  In  responee  to  the  dissatisfaction 
expressed  by  the  Rouse  Const t tee  on  Arm  Services  (Report  97-71,  Part  1,  which  accoapanled  the  Fiscal  Tsar  1982  Defense 
Authorisation  Act)  concerning  the  relationship  or  tween  factors  such  aa  Arned  Services  Vocational  Aptitude  lattery  scores,  level 
of  education,  etc.,  and  potsntlal  for  effective  service.  This  project  will  seek  to  address  this  Issue  by  developing  a  new 
approach  for  personnel  screening  and  classification  baaed  on  Identified  relationships  between  Individual  aptitudes  and  abilities 
and  the  significant  task  components  of  Job  performs  oca. 

Expected  Payoffs!  Products  from  this  effort  will  be  incorporated  Into  the  Havy'e  optimal  recruit  classification  aysten 
resulting  In  a  significant  reduction  In  people  incorrectly  assigned  to  Jobe,  end  an  overall  lncrese  In  Job  performance  and  fleet 
readiness. 

(U)  For  FT  198*  It  la  planned  to  design  Job  performance  tests  for  selected  enlisted  ratings. 

(U)  In  future  fiscal  years,  attempts  will  be  made  to  lick  the  Armed  Services  Vocational  Aptitude  Sattary  to  Job  pertornance. 
Experimental  predictor  tests  will  be  devised  and  attempts  will  also  be  made  to  link  them  to  Job  performance. 

W)  Subproject  1*.  Officer  Performance  Appraisal  Syatemi  The  currant  Ravy  Officer  Fitness  Report  la  not  providing  adequate 
Information  to  enable  selection  boards  to  identify  officers  for  critical  assignments,  promotions,  schools ,  ate.  This  project 
will  evaluate  systems  for  officer  performance  appraisal,  recoamand  revisions  In  the  Ravy'e  officer  appraisal  system,  and  evaluate 
the  resulting  prototype  system  In  one  or  more  pilot  studies. 

(u>  Expected  Payoff!  the  prototype  will  result  In  a  significant  tncraaaa  In  ratantlon  of  high  quality  officers  and  a  related 
reduction  In  the  retention  af  marginal  officers.  This  will  result  In  significant  gains  in  Ravy  combat  leadership  and  coaailtmant 
of  the  Ravel  gervtcea. 

(U)  for  FT  19RA  it  la  planned  to  design  and  Introduce  prototype  officer  performance  epprelsal  systems. 

(U)  In  future  fiscal  years  they  will  be  tested  and  evaluated  and  a  final  system  proposed. 


I.  <U)  PROJECT  OVER  *10  HIU.10R  IM  FT  19SA:  Hot  eppltcsble 
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FT  1*84  EgTAE  WttWWj  SUMMARY 


Progran  Eluant:  <370*1  Title  Uwwnl  Karine  Biological  initial 

DoD  Mission  Area :  332  -  turttowutil  t  lilt  Sciences  Budget  Activity:  2  -  Advanced  Technology  Dovalopaent 

A.  (U>  FT  IHt  RESOURCES  (PROJECT  LISTING):  (Pol  lata  In  Thousands) 


Total 


Project 

No. 

Title 

FT  1982 
Actual 

FT  1983 

Eatlaate 

FT  1984 
Estlaata 

FT  1985 

Estlaata 

Additional 
to  Completion 

Eat lasted 
Coat 

S0214 

TOTAL  FOR  PROCRAM  ELEMENT 

Advanced  Narine  Biological  Syatena 

3,789 

3,789 

3,980 

3,980 

4,242 

4,242 

8.439 

6.439 

Continuing 

Continuing 

Continuing 

Continuing 

As  thla  la  a  continuing  progran,  tha  above  funding  ptoflla  lncludaa  out-year  aacalatlon  and  ancupaaaaa  all  work  or 
devalopaent  phaaoa  now  planned  or  antlclpatad  through  FT  IMS  only. 

1.  (0)  M11F  WaMTWj  OF  ELEMENT  AMD  MISSION  WEED:  Thla  progran  alanant  concarna  training  narlna  aanaala  and  developing 
aaaoclatad  hardware  In  reeponae  to  Advanced  bavalopunt  Objective  38-12X,  Advanced  Narlna  Biological  Syatena.  The  objective  of 
Advanced  Devalopaent  Objective  38-12X  la  "to  Identify  thoae  naval  operatlona  wherein  tha  utilisation  of  narlna  aaamale  la  poaslble 
and  to  teat  tha  feasibility,  detarnlae  the  allltary  worth  and  eatabllsh  tha  optlaua  charactarlatlca  of  such  utilisation."  At 
present,  tw<^_narlna  aaaaal  syatena,  QUICK  FIND,  an  unclassified  syaten  usad  to  recover  torpedoes  with  California  Sea  Lions  and 
SHORT  TINE, •  J are  approved  for 
service  uae  and  are  operationally  deployed.  A  third  narlna  annual  aystan^  tha  MK  18  Hina  batactlon  and  Neutralisation  Syaten 
(fornerly  LINEAR  SHEEP),  has  received  provisional  approval  for  sarvlca  use  i_ 

C.  (U)  COMPARISON  WITH  1883  DESCE1FT1YE  gUHHARTi  (Dollars  In  Thousands).  The  changes  between  tha  funding  profile  shown  In  the 
FT  1983  Descriptive  Suanary  and  that  shown  In  thla  Descriptive  Sunnary  are  as  follows:  The  decrease  of  1097  In  FT  1984  '■  a  due  to 
a  Navy  decision  to  reduce  tha  scope  of  tha  progran, 

o.  (U)  FUNDING  AS  REFLECTED  IN  FT  1983  DESCRIPTIVE  SUdAKTi 


Total 


Project 

No. 

Title 

FT  1981 
Actual 

FT  1982 

Eatlaate 

FT  1983 
Eettaats 

FT  1984 

Estlaata 

Additional 
to  Caapletlon 

Estlaated 

Cist 

S0214 

TOTAL  FOR  PROGRAM  ELEMENT 

Advanced  Narine  Biological  Syatena 

3,413 

3,415 

3,789 

3,789 

3,980 

3,980 

5,339 

5,339 

Continuing 

Continuing 

Continuing 

Continuing 

E.  (0)  OTHER  FT  1984  APPROPRIATIONS  FUNDS:  Not  applicable. 

F.  (U)  RELATED  ACTITITIES:  Efforts  ara  underway  la  a  basic  study  of  narlna  as  an*  la  by  the  Office  of  Naval  Research  under  PE 
62739N,  Ocean  and  Ataoaphertc  Support  Technology. 

0.  (H)  WORK  FEEF08NED  8T:  OMjOOEE:  Naval  Ocean  Syatena  Canter,  San  Diego,  CAi  (Lead  laborabory);  Naval  Surface  Weapons  Canter, 
Hhlto  Oak  laboratory.  Silver  Spring,  MD.  CONTRACTORS:  Integrated  Science  Corporation,  Santa  Monica,  CAi  Syatena  Engineering 
Analysis  Coagany,  Kailua,  HI(  Applied  Research  Laboratory,  University  of  Texas,  Austin,  TX. 


I 


Program  Element  :  63709N 


Title:  Advanced  Narine  Biological  Systems 


H.  (U)  PROJECTS  LESS  THAU  $10  MILLION  IN  FT  1981: 


(l1)  Project  SOU*.  Advanced  Meting  lloloilcal  System:  This  project  la  directed  tower  da  determining  acquisition,  training,  a'id 
aalntenanca  specification*  of  potential  marine  aaaaal  atsalon  systems. 


t'W)  In  PT  1982,  performance  of  the  (Dolphin) _  _ ay  a  tea  mat  deaonatratod  [  '  _j  ac.no- 

statlcally  In  water  depths  to £_  1  The  (teluaa  Whale)  cold/deep  water  object  recovery  aystaa  was  deployed  to  Nanooae  Range, 

B.C.,  Canada  for  teatlng  and  auccaaafully  recovered.  Jj  The  (Dolphins) 5" 

/alnahuntlng  aystaa  was  trained  to  detect/ 

TJ  The  (Sea  lion) (  _ /aystaa  was  trained  to  transit  In  an 

inflatable  ^pt,  conduct  a  visual  aaarch,  report  target  present  or  absent 

The  LINEAR  CHER  countermeasure  project  sponsored  a  workshop^ 

__  Tha  alnlaua  training  requirement  evaluation  was  completed.  ” 

( tO  The  FT  1981  program  consists  of: 

o  The  LINEAR  CHER  countermeasures  project  office  conducting  a  workshop  on  systems 

development , 

o  The  J"] system  undergoing  operational  testing 

I  and  establish  system  specifications  documentation  "prior  to  the  start  of  full  scale  engineering 


development . 

o  Tha  (Belcga  Whales), 

evaluation  In  the  CLOSE  scenario. 


JJntnehunttng  system  being  transported  to  Kaneohe  Bay  for  training  and 


o  The  (Sea  Hot)Q 
o  The 


Jains  neutralisation  system  being  trained  f~ 


o  The  (Dolphin)  location  of  generalised  objects  demonstrating  the  feasibility  of  the  concept  of  providing  an  animal 
with  an  acoustic  description  of  the  target  we  wish  located. 

(»)  For  FT  198A,  It  1*  planned  to:  | 

o  Continue  the  LINEAR  CHER  countermeasure  project. 

o  The ^transitioning  Into  engineering  development. 

o  The  (Beluga  Uhale)f~  _ minehunting  system  undergoing  open  ocean  test  nnd  evaluation  In  the 

minehunting  end  neutralisation  task. 

o  Tha  (Sea  Lion) £  Hmlne  neutralisation  system  transitioning  Into  engineering  development. 

o-n"C  J 

o  The  (Dolphin)  location  of  generalised  objects  demonstrating  match -to-sample  concepts  through  scoustlc  modeling  of 
the  target  in  rhs  open  bay* 
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FY  1984  ROTH  DESCRIPTIVE  SUMMARY 


Prograa  Elaaent:  63712H 

boD  Miaalon  Aria:  SSI  -  Electronic  aoil  Physical  Sctaneaa 


Title:  AjflKlj  Modular  Coaponant  Daaonatratlon 
Budget  Activity: 


f  1-  LiX.M  i'  ml  T4  iTVT-T 


(U)  rr  1984  UMCKM  (PROJECT  LISTING):  (Dollar*  In  Thousands) 


Additional  Total 


Project 

FT  1982 

FT  1983 

FT  1984 

FT  1985 

to 

Estimated 

No _ 

Title 

Actual 

Estlaata 

Eatlaata 

Eatlaata 

Collation 

Coot 

TOTAL  FOR  PROGRAM  ELEMENT 

0 

0 

488 

782 

Continuing 

Continuing 

11816 

Calibration  Reduction 

0 

.  o 

488 

782 

Continuing 

Continuing 

Aa  thla  la  a  continuing  prograa,  the  above  funding  profile  lncludee  out-year  aacaletton  and  encoapaaeea  all  work  and 
developaent  phaaaa  now  planned  or  anticipated  through  PY  19S5  only. 


>■  00  IMP  DESCRIPTION  OF  PJWBII  AMP  MIS810M  HEED:  Thla  prograa  lnvolvee  the  developaent  of  a  teat  bed  to  denonetrate  and 
tranelllon  available  taatlng  technology  froa  exploratory  developaent  to  weapon  ayateaa  and  teat  eyatee  applications.  The  prograa 
will  Initially  focua  on  Metrology  aad  Calibration  technology  to  develop  calibration  techniques  for  prlaa  ayataae,  and  autuaatlc 
and  aanual  teat  aqulpaant.  The  Intent  of  tha  prograa  la  to  laprova  aalnteaance  support  and  taatlng  of  prlae  and  autcaatlc  testing 
ayataas  through  the  uae  of  available  technology,  such  aa  alcroproeeaaor  baaed  aonltorlng,  design  for  testability,  fault  tolerance, 
ate.  Tha  prograa  will  laprova  tha  productivity  and  quality  of  work  of  float  technicians  aalntalnlng  prlae  ayateaa.  Prlae  syatea 
availability  will  be  laprovad  and  technical  risk  alnlaliad  through  lnpleaantatloe  of  deaonstratad  support  approaches. 

c.  (U)  COMPARISON  WITH  Ft  19»3  DESCRIPTIVE  SUMMARY:  (Dollars  In  Thousands)  This  la  a  naw  start  In  FT  1984  and  was  not  funded  In 
Ft  1983. 


D.  (U)  PUWDIMG  A8  REFLECTED  18  THI  FT  1983  DESCRIPTIVE  SUMMARY:  Mot  Applicable. 

R.  (»)  OTHER  FT  1984  APPRO FRIATIOM8  PUMPS:  Mot  Applicable. 

F<  00  RELATED  ACTlVlTUSi  Ilectroalc  Davlca  Technology,  PI  42782H;  logistics  Technology,  PI  62 7 AOM;  and  Support  Rqulpaent,  FB 
64215N.  Exploratory  developaent  work  In  design  for  teatablllty,  fault  tolerance,  diagnostics  (fault  detection  and  Isolation), 
pa r f oraance/ fault  aonltorlng.  automated  calibration,  advanced  calibration  techniques  will  he  evaluated.  Those  techniques,  that 
era  applicable  to  off-line  autoastlc  taatlng  will  be  transitioned  for  potential  Implementation  Into  the  Consolidated  Support 
System  (pg  64215N). 


G.  (U)  WORE  mPOgttD  gt:  IW-gOUSRi  Load  laboratory  la  tentatively  Naval  Ocean  Systaas  Canter,  San  Diego,  CA.  OTHERS: 
Metrology  Engineering  Center,  Poaona  Annex,  Poaona,  CA.,  and  Rational  Bureau  of  Standards,  Department  of  Coaaarca,  Washington, 
O.C..  OOlfilACTOggi  To  de  determined. 

H.  (U)  PROJECTS  LESS  THAN  glO  MILLION  1M  FT  198* : 

<°)  Project  1181*  -Calibration  Reduction:  Mew  start.  This  projsct  provides  for  tha  developaent  of  calibration  techniques  and 
standards  for  prlae  weapon  eyetoaa  and  test  systaas.  This  Is  done  by  eveluatlng  technology  developed  during  exploratory 
developaent  In  a  tost  bed  environment  and  deaonstratlng/optlalalng  those  techniques  that  prove  aoet  suitable  for  Incorporation  In 

prlae  and  test  ayateaa. 
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Prograa  llawnt:  C3712H 


TltUi  M»nctd  Hojuhr  Ci 


mt  Dnaonetratlon 


(U)  for  rr  1W4,  It  la  planned  tot 

o  Couplet*  Ratty  aatrology  and  calibration  tachnleal  requlreaenta  definition. 

o  Develop  and  taat  calibration  aupporl  for  laaat  weapon*,  fiber  optical  and  Infrarod  dovleoa.  Included  la  tba 
dotralopaiant  of  aatrology  atandarda  and  aaaaoraaoai  oqulpaant  for  the  radiant  power,  attenuation  and  pvlao  ap reading 
paranatera. 

o  Develop  atandarda  for  power  attenuation,  reflection  coefficient  and  phea*  at  alllloeter  wav*  froquenclee  tron  X  to 
120  OHa. 

o  Develop  operationally  adequate  and  aclantlf lcally  valid  atandarda  and  calibration  tnehnlquoa  for  autoaatle  toot 
equipment. 

(U)  Thla  la  a  continuing  prograa. 


I.  (0)  Project  over  >10  Hllllnu  In  P»  IW.  Hot  Applicable 


FY  1»8*  »Btj  DESCRIPTIVE  SUjBIART 


ho|;aa  Eleeent: 
DoD  Mission  Area: 


637 139 

353  -  Kntlnserln 


Technoloi 


A.  (U)  Ft  IW  RESOURCES  (PROJECT  LISTIHC):  (Dollars  In  Thousands) 


Project 
No  Title 

TOTAL  FOR  PROGRAM  ELEMENT 
KOOM  Deep  Suhasrgeoca  Bloaedlcal  Develop eanc 

50396  Deep  Depth  Dlvln| 

50397  Deep  Ocean  Technology 


FT  19E2 
Actual 


Title:  Ocean  tnilnaarln«  Technology  Developaent 

Budget  Activity;  2  -  Advanced  Technoloty  Developaent 


Additional  Total 

FY  19S3  FY  1984  FY  1985  to  Estlasted 

Estimate  Eatlmate  Estimate  Completion  Coat 

13,18*  21,70*  2*, 859  Continuing  Continuing 

*,028  7,917  11,670  Continuing  Continuing 

2,602  2,719  2,868  Continuing  Continuing 

6,53*  11,068  10,321  Continuing  Continuing 


Aa  thla  la  a  continuing  progran,  the  above  funding  profile  lncludea  out-ytar  eecalatton  and  encoapaeaee  all  work  and 
development.  phaaea  now  planned  or  anticipated  through  FT  1985  only. 

1<  (U)  ERIEF  DESCRIPTION  OF  ELEHUfT  AND  MISSION  MEED:  Progran  la  coapoaad  ol  threw  projects  (1)  Deep  Suhnergence  11 owed leal 
Development  developa  medical  technology  to  ainlulte  rlaka  and  enhance  the  per!  oraance  of  pereonnal  participating  In  aanned 
uruersaa  operational  (2)  Deep  Depth  Diving  developa  diver  11  to  aupport  eoulptient  and  toola  to  pernlt :  (a)  conatructlon , 
rain tens nee,  and  repair  of  underwater  facllltlea;  (bi  conducting  aalvagei  (e)  inarching  for  and  recovering  objecta  of  nllttary 
laportance;  and  (d)  carrying  out  other  Navy  project!  requiring  aaturatad  diving  to  deptha  of  1,000  feet  end  one -nan,  one- 
ataoaphere  diving  to  deptha  of  2,000  feet.  (3)  Deep  Ocean  Technology,  provldei  a  deep  ocean  technology  bane  to  aupport  Navy 
needa.  Thla  project  developa  components  and  aubayateae  which  have  general  application  co  Banned  and  unaanned  deep  ocean  operation! 
to  deptha  of  20,000  feet. 

C.  (U)  MagAMjOg  WITH  FT  1983  DESCRIPTIVE  SUMMARY;  (Dollara  la  Thouaande)  The  change!  between  the  funding  profile  etwwn  In 
the  FT  1983  Deacrlptlve  Euanary  and  that  shown  In  thla  Descriptive  9 unwary  result  f roe  alnor  progran  adjuataents  and  are  aa 
follows:  A  not  Increase  of  133  In  FT  1982  and  decraasia  of  10  In  FT  1983  and  *67  In  FT  198*. 


(o)  raffias  M  8HBSSB  in  the  ft  1983  wamw  suwart: 


Additional 


Project 

FT  1981 

FT  1982 

FT  1983 

FT  198* 

to 

BftiMttd 

No. 

Title 

Actual 

Estlnata 

Estiaate 

Estiaate 

Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEKNT 

16,819 

11,62* 

13,19* 

22.171 

Continuing 

Continuing 

H0099 

Deep  Suhnergence  Blaaadlcal  Developaent 

6,297 

3,737 

*,028 

8,074 

Continuing 

Continuing 

S0396 

Man-la-the-Saa  Continental  Shelf 

2,697 

1,3*9 

2,608 

2,781 

Continuing 

Continuing 

80397 

Deep  Ocean  Technology 

3,823 

6,318 

6,358 

11,316 

Continuing 

Continuing 

(II)  OTHER  FT  198*  tfHWtUYMg  PUMPS: 

(U)  RELATED  ACTIVITIES:  Progrsw  U 

);  AiVllN,  Naval  Spat 


Mot  Applicable 


Progran  Xleaenta  63702N,  Ocean  Engineering  Syateaa  Developacnt;  63706N,  Medical 
il  Her fare,  A2738M,  Elnaedlcal  Technology;  6379AM,  Antl-Subaarlne  Warfare  Surveillance. 


Developaent 


G>  (0)  WORE  PEEPOEMED  IT:  1M-D0U8E:  Maval  Medical  Research  Institute,  Betheeda,  MD  (lead);  Havel  Coastal  Syateaa  Laboratory, 
Panaaa  City,  d;  David  W.  Taylor  naval  Ship  Research  and  Developaent  Center,  Betheeda,  MD;  Naval  Underwater  Systsas  Center, 
Newport,  U;  Msval  Subaarine  Medical  Research  Laboratory,  Groton,  CT;  Naval  Ocean  Syateaa  Center,  San  Diego,  CA.  CONTRACTORS : 
Wen ting house  Electric  Corp. ,  Philadelphia,  PA;  Canerel  Dyrualcs,  Groton,  CT;  Southwest  Research  Institute,  San  Antonio,  TX;  Bend lx 
Corp.,  loe  Angeles,  CA;  Ihipont  Corp.,  Wllatngton,  DR;  University  of  Pennsylvania,  Philadelphia,  PA;  Duke  University,  Durban,  NC; 
State  University  of  Haw  York,  Buffalo,  NT;  Webb  Associates,  Yellow  Springs,  (Ml;  University  of  Southern  California,  Los  Angelas, 
CA;  and  others. 


a*? 
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Program  Element)  637 13M 


Title) 


Ocean  Engineering  Technology  PwlogiiU 


H.  <U)  PROJECTS  USE  TRAM  >10  KIUIOH  IN  FT  19B6) 

(U)  Project  H0099.  Deep  Submergence  B 1 peed Ice 1  Development!  The  objectives  of  thla  project  ara  to  provide  biomedical  techno¬ 
logy  to  eupport  all  Navy  manned  diving  operattone,  to  Increase  the  safety  and  effectiveness  of  divers  at  current  operational 
depths,  and  to  provide  phyiiologlcal  information  which  will  allow  uaaful  work  to  be  performed  at  deeper  depths  for  longer  periods 
of  time* 

(U)  The  increase  of  $6  ellllon  projected  for  FT  11M  la  required  to  restore  the  project  to  etntael  productive  capacity  In  line 

with  the  FT  1981  budget  of  $6.3  million.  The  significant  cuts  suffered  in  FT  till  sad  FT  lit)  have  reduced  the  research  capacity 

of  the  neuly  completed  Hyperbaric  Research  Facility  at  the  Navel  Hedtcel  Rssesrch  Institute  to  a  minimum  level  and  forced  termina¬ 
tion  of  10  out  of  12  contract  efforts.  The  FT  Itll  and  FT  1913  budgets  are  designed  to  restore  the  capability  of  ln-house 
laboratories  and  contractors  to  provide  critical  Information  needed  to  advance  deep  submergence  dlrl«|  operations. 

(U)  In  FT  lttl,  major  accompllshmdnta  uerei 

o  Developed  Initial  decompression  limits  for  reacua  of  personnel  from  a  disabled,  pressurised  submarine, 
o  Demonstrated  effectiveness  of  nee  drug  therapy  la  treating  air  embolism  and  other  diving  accidents, 

o  Developed  methods  to  quantify  regional  and  total  heat  loss  of  submerged  divers, 

o  Defined  optimum  oxygen  pressures  for  recempreaelon  therapy  of  severe  decompression  sickness, 
o  Determined  that  diving  during  early  pregnancy  Is  deleterious  to  fatal  development. 

(U)  The  FT  19*3  program  consists  oft 

o  Complete  development  of  decompression  tables  for  saturation  air  exposure  and  recommend  procedures  for  rescue  of 
personnel  froe  presaurtsed  submarines. 

o  Complete  studies  to  evaluate  the  risk  of  diving  to  the  fetus  and  to  Navy  uomsn  divers, 
o  Begin  development  of  nee  Indicators  to  acuta  and  chronic  oxygen  poisoning, 
o  Begin  validation  of  new  decompression  tables  for  air  diving. 

(U)  In  Ft  1966,  It  la  planned  to  continue  development  oj> 

o  Safe  and  efficient  decompression  procedures  for  air,  nixed  gas  and  saturation  diving, 
o  Biomedical  criteria  for  underwater  breathing  app^ratua  and  for  thermal  protection  of  divers, 
o  Improved  drugs  and  procedures  to  treat  diving  accidents. 

Frogram  to  Completion)  This  Is  a  continuing  program. 

(**)  Frojsct  80396.  Deep  Depth  Diving  (formerly  Nan-la-the-Sea-Cont Inental  Shelf)t  This  project  provides  for  the  development 
of  deep  depth  diving  life  support  equipment  and  diver  tools  to  safely  support  Navy  divers  performing  work  such  as  salvage, 
recovery.  Inspection,  emplacement,  repair  and  rescue  to  depths  of  2,000  feet.  This  project  Includes  the  necessary  development, 
test  and  evaluation  to  provide  modern  Integrated  equipment  for  deep  diving  operations  -  both  saturation  diving,  a  condition 


pan 


Frograa  gleaonti  43713W  Title!  Ocean  (ngltioorlng  Technology  Davologevnt 

reached  by  the  divar'a  body  whom  tho  tissue#  have  fully  aeelullated  the  aabtent  breathing  gas  (saturated)  and  bacoaaa  equilibrated 
at  a  given  depth,  and  ono-ataonphere  daap  diving,  uhara  tha  divnr  la  contained  In  a  praaaura  housing  which  protacta  hla  froa  th* 
high  hydro# tat lc  praaaura#  aapartancad  at  depth, 

(0)  In  FT  1S02,  davalopaant  contlnuad  ont 

o  Tha  NKI4  Cloaad  Circuit  Saturation  Diving  Syataa  and  tha  aaturatton  divar'a  tool  package. 

o  Davalopaant  wan  Initiated  on  laprovaaanta  to  operational  daap  diving  ayataaa  utlltalng  lataat  aval  labia  technology. 

o  Contract  uaa  awarded  to  Ocaanaarlng  International,  Inc.  for  tha  davalopaant  of  a  ona-aan,  ona-ataoaphara  diving 

ayatea. 

(U)  The  FT  IN)  prograa  coaalate  oft 

o  Coaplatlng  Technical  (valuation  and  operational  evaluation  of  tha  NKU  Cloaad  Circuit  Saturation  Diving  Syataa. 

o  Continuing  davalopaant  of  tha  ona-aan,  ona-ataoaphara  diving  ayataa,  and  tha  eaturatlaa  divar'a  tool  package. 

o  Continue  davalopaant  of  aubayataaa  for  retrofit  on  Daap  Diving  Syataaa. 

(U)  For  FT  1M4,  It  la  planned  tot 

o  Cbaplata  davalopaant  (Approval  for  Service  Uaa)  of  MtH  Cloaad  Circuit  Saturation  Diving  Syataa. 

o  Conduct  taatlng  of  aaturatton  divar'a  tool  package. 

o  Continue  davalopaant  of  ooe-aan,  ooa-ataoaphare  diving  ayataa. 

Prograa  to  Caapletloat  Thla  la  a  continuing  prograa. 

1.  (U)  FgQJgCTS  0»»g  110  jOUJOjl  III  FT  1M4. 

(U)  Project  S03S7  Deep  Ocean  Technology 

1.  (U)  DggCUFTlON  (kaqutreaeat  and  Project)!  Tha  M.  Navy,  to  fulfill  Ita  ataalon  la  required  to  be  able  to  operate  In  any 

ocean  at  any  depth.  Tha  operations  tha  Navy  la  required  to  perform  at  deep  depth#  Include!  anarch,  aurvelllanca,  aaplaceaent, 
aal vega /recovery,  eaploetve  ordnance  diagonal  and  military  oceanography.  Tha  ayataaa  that  are  oaceeaary  to  eupport  there  deep 
ocean  oparatloaa  Include!  Banned  and  unmanned  eubaeratble  vehicle  a,  underwater  work  ayataaa  and  aurface  eupport.  TO  develop 
reliable  and  aafa  operational  ayataaa  for  daap  depthe  (to  10.000  feet  and  greater)  require#  tha  exploitation  of  tha  anat  advanced 
technology.  The  objective  of  thla  project  la  to  Identify  and  advance  rrttlcal  techaologlee  tha  lack  of  which  prohlbtt  the  Navy 
froa  functioning  effactteply  In  the  deep  ocean  environment.  Inherent  within  the  objective  la  develop  want  of  operational  ayataaa 
to  validate  advoncea  In  technology.  Syataaa  developed  prtoarlly  tor  taatlng  and  validating  technological  advancement#  will  becoae 
fleat  hardware,  aa  appropriate,  after  teat  completion.  The  etgntflcaat  ayataaa  being  developed  under  tho  project  for  tho  purpoee 
of  advanced  technology  validation  tacludei 

o  20,000  foot  depth  aaaead  aubaeratbla  vehicle  (Deep  Submergence  Tehlcle  SKA  CLIFF), 
o  Advanced  unmanned,  untethered,  underwater,  anarch  ayatoa. 
o  Integrated  aurface  support  and  handling  syotoa. 


Program  IlnMti  MUM 


Title)  Ocean  Enalneorln 


Tin  lacrMM  of  $3  million  projected  for  FT  1984  la  required  to  support  tha  tlaely  coaptation  and  Introduction  to  the  floot  of 
the  algnlf leant  ona-of -e-klnd,  f lrst-of-a-ktnd  systems  balng  developed  under  this  project. 

j,  (u)  phochah  Accomimmm  ahp  nmiu  irrorrai 


a.  (U)  H  IH1  Program  The  following  was  accomplished  during  FT  1982) 

o  Coapleted  hydrostatic  pressure  (10,000  pat)  testa  on  electric  (dc),  pressure  compensated  (oil  filled),  propulsion 
aotor. 

o  Coapleted  development  of  34  lh/ftJ  syntactic  foam  buoyancy  notarial. 

o  Coapleted  fabrication  of  a  high-head,  seawater  variable  ballast  ayatea  and  Initiated  hydrostatic  pressure  teats. 

o  Conducted  at-sea  testa  of  acoustic  data  link  for  unmanned,  untethered  euhnerstbles.  Tecta  cond'ttrd  io  13,000  ft. 

depth.  ( 

o  Conducted  at-eea  taste  of  tha  Advanced  Unmanned  Search  System  handling  eystaa.  • 

o  Awarded  contract  tor  advanced  electromechanical  cable  (23,000  ft  long)  with  fiber  optica.  To  bo  used  on  unmanned 
tethered  eubnaralhle. 

o  Published  engineering  handbook  on  Deep  Submergence  Hydraulic  Systems. 

o  Completed  float  evaluation  and  at-aea  tastings  of  comerclal  kemotely  Operated  Vehicle. 

b.  (U)  FT  1313  Proarami  The  following  major  mllaatooae  are  to  be  accomplished  la  rt  1983) 

o  Complete' fabrication  and  hydrostatic  testing  of  titanium  personnel  pressure  hull  (spherical). 

o  Initiate  modification  of  Deep  Subaorgance  Vehicle  SCA  CLIFF  for  20,000  ft.  operating  depth.  Ftret-of-a-klnd 

components  developed  under  this  project  Include)  titanium  pressure  hull,  syntactic  foam  buoyancy  material,  pressure 
compensated  electric  motors,  and  direct  see  water  pumped  variable  ballast  ayatea. 

o  Complete  aeeeably  sad  launch  prototype  Advanced  Unmanned  Untethered  Search  Vehicle  capable  of  underwater  search  to 
20,000  ft  depth. 

o  Publish  Deep  Submergence  Geotechnics  Handbook. 

o  Initiate  technology  assessment  (power  system,  propulsion,  pressure  hull,  etc.)  and  begin  concept  design  of  advanced 
ausnaed  submersible  vehicle. 

o  Complete  aasembly  of  prototype  Advanced  Unmanned  Tethered  Work  Vehicle,  Conduct  test  on  advanced  underwater  tool 

ayateaa. 

e.  (U)  FT  1884  Planned  Program)  Continue  the  development,  test  and  evaluation  of  the  Advanced  Unmanned  Search  System. 
Continue  development  toot  end  evaluation  of  tho  Advanced  Unmanned  Tetherud  Dork  Vehicle.  Tha  electromechanical  cable  (tether) 
with  fiber  optica  under  development  (Initiated  FT  1882)  will  be  Incorporated  Into  the  Advanced  Unmanned  Tethered  Horfc  Vehicle. 
Complete  modification  of  Deop  Submergence  Vehicle  StA  CLIFF  for  20,000  ft.  depth  operation.  Continue  development  of  critical 
component  technology  for  application  to  manned  «nd  unmanned  deep  diving  subaeratblee  and  work  ayetens  with  emphasis  on  advanced 
power  systems,  electric  end  mechanical  ayetens  and  low  weight  to  displacement  ratio  pressure  hulls. 


3*7 


Prograa  Eloaent: 


Title: 


Ocean  Engineering  Technology  Developeent 


6371SN 


d.  (U)  Proirae  to  Coaplatlon:  This  Is  «  continuing  developeent  effort  to  identify  and  advance  critical  technologies,  the 
lack  of  which  prohibit  the  Navy  frog  functioning  effectively  In  the  deep  ocean  evlronaent,  Syateas  such  as  the  Advanced  Unaanned 
Search  aybtea  and  the  Advanced  Unaanned  Tethered  work  Vehicle  developed  prlaarlly  for  testing  and  validating  technological 
advanceaents  will  becoae  fleet  hardware,  aa  appropriate  after  teat  coapletlon. 

e.  (U)  Milestones  Not  Applicable. 
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FY  1984  8DT6E  DESCRIPTIVE  SUWARY 


Program  Element: 
Dol>  Million  Area: 


63720N 

552  -  Envl  ron 


ental  and  Life  Sciences 


Title:  Education  and  Training 

Budget  Activity:  2  -  Advanced  Technology  Development 


(U)  FY  1984  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thonaanda) 


Additional  Total 


Project 

FY  1982 

FY  1983 

FY  1984 

FY  1985 

to 

Estimated 

No 

Title 

Actual 

Estimate 

Estimate 

Estimate 

Completion 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

3,642 

2,898 

2,799 

4,802 

Continuing 

Continuing 

20828 

Enlisted  Personnel  Individualised  Career  System 

1,077 

1,135 

0 

0 

0 

6,221 

20992 

Authoring  Instructional  Materials 

425 

0 

0 

0 

0 

425 

21176 

Individual  Technical  Training 

200 

249 

0 

0 

0 

1,942 

Z1177 

Advanced  Computer-Aided  Instruction 

953 

806 

0 

0 

0 

4,015 

21180 

Techniques  for  Shipboard  Training 

527 

0 

0 

0 

0 

1,727 

21382 

Functional  Context  Training 

211 

150 

0 

0 

0 

361 

21388 

Low  Cost  Microcomputer  Training  System 

249 

558 

0 

0 

0 

807 

21772 

Education  and  Training  Development 

0 

0 

2,799 

4,802 

Continuing 

Continuing 

Aa  thla  la  a  continuing  program,  the  above  funding  include!  out-year  eacalatlon  and  encoapaaaea  all  work  or  development 
phaaea  now  planned  or  antlclpatad  through  FT  1985  only. 


B,  (U)  BRIEF  DESCRIPTION  OP  HJMW  AMD  MISSION  WEED:  The  Navy  training  establishment  must  maintain  personnel  readineaa  to  meet 
operational  demanda  In  the  face  of  economic  restriction!,  manpower  coaipetltlon,  and  the  Increasing  sophistication  of  weapons.  It 
has  become  necessary  to  redefine  performance  and  training  standards,  to  reduce  high  training  coats,  to  provide  the  fleet  with 
proficient  personnel  who  are  trained  In  their  operational  environments,  and  to  Improve  the  planning  of  training  programs  to  meet 
aid-  and  long-range  readiness  requirements.  Projects  are  directed  toward  Improving  the  efficiency  and  effectiveness  of  training 
activities  ashore  and  afloat,  avoiding  the  high  coats  of  technical  training,  and  increasing  the  proficiency  of  graduates. 


c.  <u)  COMPARISON  WITH  P»  1983  DESCRIPTIVE  SUMMARY:  (Dollars  in  Thousands)  The  differences  between  the  funding  profile  shown 
In  the  FY  1983  Descriptive  Summary  and  that  shown  In  thla  descriptive  summary  follows:  To  reduce  Internal  Navy  administration 
all  projecta  have  been  merged  Into  a  single  project  -  21772,  Education  and  Training  Developawnt.  To  provide  for  Congressional 
review  of  separate  efforts,  the  former  projects  will  be  shown  as  subprojects.  PY  1982  shows  a  decrease  of  49  as  the  result  of  a 
minor  restructuring  of  the  program  to  advance  the  start  date  of  project  20992,  Authoring  Instructional  Materials,  to  FY  1982 
(+425) .  Other  reprogramming  was  accomplished  to  adjust  for  cost  growth  in  specific  subprojects  Including  20828,  Enlisted 
Personnel  Individualised  Career  System  (+8));  21177,  Advanced  Computer-Aided  Instruction  (+139);  and  21388,  Low  Cost 
Microcomputer  Training  System  (+51).  The  funds  for  this  reprogramming  came  from  21176,  Individual  Technical  Training  (-701);  and 
21180,  Techniques  for  Shipboard  Training  (-160),  21382,  Functional  Context  Training  was  Increased  (+110).  In  1983  Congressional 
reductions  caused  the  delay  of  Z0992,  Authoring  Instructional  Materials  (-299)  and  21218,  Tactical  Decision  Training  (-299).  The 
net  difference  (-1,639)  In  the  FY  1984  program  results  from  DoD  reductions  reflecting  the  FY  1983  Congressional  action.  For  FY 
1984  all  separate  projects  have  been  combined  Into  Project  Z1772  as  subprojects.  These  will  be  deicrtbed  in  Section  H. 
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Program  Element: 


637 ZON 


Title:  Educetlon  end  Training 


D.  (U)  .FUNDING  AS  REFLECTED  IN  THE  FT  1983  DESCRIPTIVE  SUMMARY:  . 


Project 

Title 

FT  1981 

FT  1982 

FT  1983 

FT  1986 

Additional 

to 

Total 

Estimated 

No. 

Actual 

Estimate 

Estimate 

Estimate 

Completion 

Coat 

TOTAL  FOR  PROCRAM  ELEMENT 

6,762 

3,691 

3,696 

6,638 

Continuing 

Continuing 

R0126 

Operational  Decision  Aids 

6 

0 

0 

0 

0 

6,617 

20828 

Enlisted  Personnel  Individualised  Career  Syaten 

1,033 

990 

1,135 

1,266 

2,321 

9,670 

20982 

Authoring  Instructional  Materials 

0 

0 

299 

300 

1,608 

2,101 

21168 

Relating  Training  Output  and  Job  Performance 

268 

0 

0 

0 

0 

676 

Z1175 

Training  System  Design  and  Management 

511 

0 

0 

0 

0 

1,099 

21176 

Individual  Technical  Training 

660 

901 

269 

229 

75 

2,967 

21177 

Advanced  Compute r-Alded  instruction 

1,166 

816 

806 

597 

2,203 

6,676 

21180 

Techniques  for  Shipboard  Training 

583 

687 

0 

0 

0 

1,887 

21181 

Design  of  Combat  Team  Training 

60 

0 

0 

0 

0 

85 

21218 

Tactical  Decision  Training 

0 

0 

299 

772 

3,231 

6,302 

21251 

Training  Approaches  to  Counter  ttrltlon 

659 

0 

0 

0 

0 

1,191 

21332 

Functional  Context  Training 

0 

101 

150 

696 

1,697 

2,662 

21388 

Low  Cost  Microcomputer  System 

0 

198 

559 

782 

1,960 

3,698 

E.  OTHER  FT  iW  ATPROPRIATIDNS  FUNDS:  None. 

F.  (U)  RELATED  ALT WITTES :  Related  DoD  work  In  educetlon  end  training  UD  le  being  conducted  under  the  following  program 
elements:  61102a  (76),  Training,  Pereonnel  and  Human  Engineering;  61102F  (2313),  Hunan  Resources;  6U53H  (62),  Behavioral  and 
Social  Sclencee;  62722A,  Manpower,  Paraonnel  and  Training;  62205F,  Training  and  Simulation  Technology;  62763H,  Personnel  and 
Training  Technology;  637A3A,  Education  and  Training;  637 ISP,  innovations  In  Education  and  Training;  63732M,  Marine  Corpa  Advanced 
Hanpower/Tralnlng  Syctana;  and  6A722A,  Education  and  Training  Syatema.  The  work  In  program  element  63720M,  while  often  olmiler 
In  objective  mod  approach  to  the  above  E6D  of  the  other  eervlcee,  la  unique  In  that  It  la  tailored  to  the  Navy’s  organisational 
structure,  population  characteristics  and  training  requirements.  Nevertheless,  to  ensure  that  unnecessary  duplications  of  effort 
do  not  arise,  extensive  preliminary  literature  revlswa  are  conducted  and  liaison  la  maintained  with  the  Office  of  the  Under 
Secretary  of  Defense  for  Research  and  Engineering  and  with  the  Army  and  Air  Force  through  program  reviews.  Information  exchanges, 
visits,  and  special  briefings. 


G’  WORK  PSIFOEMBD  BTx  IH-HOU8E:  Navy  Personnel  Research  and  Development  Center,  San  Diego,  CA;  Training  Analysis  and 
Evaluation  Group,  Orlando,  FL;  Office  of  Naval  Research,  Arlington,  VA.  CONTRACTORS:  Biotechnology,  Inc.,  Falls  Church,  VA; 
Bolt,  Bwranek  6  Newman,  Inc.,  Cambridge,  MA;  Einton,  Inc.,  Alexandria,  VA;  MAR  Consultants,  San  Diego,  CA;  Syracuse  University, 
Syracuse,  NT;  Systems  Exploration,  Inc.,  San  Diego,  CA;  University  of  Illinois,  Urbana,  1L;  University  of  Southern  California, 
Los  Angeles,  CA;  McDonnell-Douglas,  Inc.,  Denver,  00;  and  Unified  Industries,  Inc.,  San  Diego,  CA. 


(U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FT  1986: 


(U)  Project  21772.  Education  and  Tralnln 
below. 


This  continuing  project  la  divided  Into  subprojects  as  described 


Subproject  01.  Enlisted  Personnel  Individualised  Career  System  (Formerly  Project  20828).  This  project  will  develop  an 
Integrated  personnel  system  baaed  upon  job  performance  aid  technology  In  order  to  counter  Increasing  personnel  and  maintenance 
costs  and  decreasing  skill  levels  among  entry  level  personnel. 

<u)  Expected  Payoff:  Job  performance  aiding  can  reduce  Initial  training  on  the  order  of  50  to  SO  percent  and  Increase 
productivity  as  much  as  60  percent. 


3)8 


Prograa  Eleaent:  6372Cg 


Title:  Educetlon  end  Training 


(U)  In  PY  1982  job  perfotaance  aids  were  developed  for  systea  technicians  at  the  lowest  skill  levels  and  tested  aboard  ship. 
The  installation  of  Jot  perfotaance  aids  and  of  shipboard  instructional  nodules  was  coapleted.  Job  designs  were  developed  and 
the  systea  technician  training  course  (ehorebssed)  was  completed  and  Installed. 

(0)  The  PY  1983  prograa  will: 

o  Develop  Job  parforaance  aids  for  higher  skill  levels, 
o  Develop  instructional  packages. 

o  Collect  data  In  the  fleet  on  the  value  of  the  systea. 

(U)  For  PY  1984  Is  la  planned  to  coaplete  data  collection  for  the  evaluation  phase  of  the  project. 

(U)  In  the  out~yeara  the  usefulness,  feasibility,  cost  benefits,  and  productivity  obtained  ftoa  Enlisted  Personnel 
Individualized  Career  Syatea  will  be  dateralned  and  the  project  coapleted  In  FY  1986. 

(U)  Subproject  02,  Authoring  Instructional  Materials  (Foraerly  Project  Z0992):  Currently,  about  200  aan-houre  of  effort  by 
experienced  personnel  are  required  to  develop  an  hour  of  Instruction.  These  personnel  are  In  short  supply.  To  aeat  Its 
requtreaents  for  currlculua  develop aent  and  revision  of  over  4,000  courses,  the  Navy  needs  better  tools  for  the  preparation  and 
production  of  Instructional  aaterlals.  This  effort  will  develop  autoaated  aystaaa  for  the  design,  developnent  and  production  of 
Instructional  aisterlals  for  both  conventional  and  coaputer  delivered  courses. 

(U)  Expected  Payoff:  The  goal  of  this  work  la  a  25  percent  reduction  In  the  coats  of  preparing  Instructional  aaterlals. 

(U)  In  FY  1982  author  aids  were  collected  and  dcaonstratlon  hardware  was  selected. 

(U)  The  FY1983prograa  Includes: 

o  Definition  of  nuthorlng  requlrcuenta. 

o  Developaent  of  hardware  specifications  for  the  operational  authoring  systeas. 
o  -Progranaing  of  author  tools. 

(II)  For  FY  1984, 

o  Hardware  specifications  will  be  coapleted. 
o  Softwsre  specifications  will  be  Initiated. 

(U)  In  following  fiscal  years,  the  authoring  systea  will  be  tested,  enhanced  and  aade  operational. 

(Tl)  Subproject  03,  Individual  Technical  Training  (Fatasrly  Project  21176):  This  project  developed  a  Job-oriented  basic 
■kill*  currlculua  to  teach  low-aptitude  enlisted  personnel  the  skills  needed  to  prepare  then  for  technical  training.  The 
training  systea  will  expand  the  use  of  lower  cental  quality  personoel.  Thus,  It  will  allow  broader  recruiting  to  Increase  the 
pool  of  those  eligible  to  enlist  In  historically  short-supply  ratings.  Also,  the  effort  will  aalntaln  racial /ethnic 
representation  across  Navy  occupational  specialties. 


Program  Element: 


637 20N 


Title: 


Education  and  Training 


(U)  Expected  Payoff:  Initial  reaulta  show  that  thla  broadened  recruiting  baae  haa  lowered  recruiting  coata  for  theae 
tralneea  up  to  jo  percent.  In  addition  tralneca  have  a  flrat  term  attrition  rate  at  leaat  50  percent  lower  than  that  of  other 

personnel • 

(U)  In  FT  1982  methoda  for  enhancing  the  job-oriented  baalc  skills  training  curricula  were  developed.  An  Interim  program 
evaluation  ha?  been  completed. 

(U)  The  FT  1983  program  Included: 

o  Development  of  training  for  Acouatlc  Senaor  Operation  ratlnga. 

o  Conduct  aecond  Interim  program  evaluation. 

(U)  For  FY  1984  it  lr  planned  to: 

o  Continue  evaluation. 

c  Modify  the  curriculum  In  accordance  with  flndlnga. 

(U)  The  subproject  »ill  be  completed  In  FT  1986. 

(U)  Subproject  04.  Advanced  Computer  Aided  Instruction  (Formerly  Project  E11770:  Thla  work  conaiata  of  two  parta 
Investigating  the  uae  of  computer-based  training  within  aehoole  and  at  remote  altea  (Including  aboard  ahlp).  Both  parta  are 
focueed  on  arena  of  critical  training  neade  (propulsion  engineering,  electronic  warfare  and  electronic  countarmeaaurea  training). 
One  area  (STEAMER)  Involves  the  flrat  major  use  and  evaluation  of  advanced  artificial  Intelligence  hardware  and  aoftware  In  the 
construction  of  a  training  system.  The  system  will  provide  automated  tutorial  and  explanation  facllltlea  to  reduce  Instructor 
requirements  and  makea  possible  practice  of  Important  exerclsaa  chat  are  either  Impossible  under  existing  conditions  or  very 
Instructor-  or  personnel-intensive.  It  both  provider  ad  alternative  to  and  romplenents  the  type  of  training  that  la  noj  provided 
cn  expensive  simulators.  The  other  area  (Remote  Sites)  la  concerned  with  providing  Increased  readiness  through  on-slte 
microprocessor- baaed  training  In  electronic  warfare  and  electronic  count eras enures.  This  work  will  evaluate  refresher  training 
Intervals  for  maintaining  theae  combat  skills  and  the  requirements  for  remote  site  Implementation  and  support  of  microcomputer- 
based  training  systems. 

(U)  Expected  Payoff:  Work  In  theae  areas  will  Increase  fleet  readiness  by  providing  more  practice  of  critical  skills  at 
substantially  lees  cost  than  existing  methods. 

(U)  In  FY  1982  a.i  Initial  version  of  the  STEAMER  training  system  was  installed  at  Surface  Warfare  Officers  School  (Newport). 
Electronic  warfare  and  electronic  countermeasures  training  was  developed  and  experimentally  Implemented  at  Fleet  Combat  Training 
Center,  Pacific. 

(U)  The  FT  1983  program  Includes: 

o  Continuing  the  ln-altu  evaluation  and  refinement  of  the  STEAMER  system  at  Surface  Warfare  Officers  School. 

o  Implementing  the  ability  to  automatically  execute  engineering  operational  sequencing  system  standards  and  providing 
explanations  of  the  procedures,  in  terns  of  generic  components  and  principles. 

o  Implementing  and  evaluating  remote  site  electronic  warfare  and  electronic  countermeasures  training. 
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(U)  For  FY  1984  It  Is  planned  to: 

o  Add  advanced  tutorial  and  explanation  facllltlea  to  STEAMER, 
o  Continue  aasletancc  In  transition  of  the  training  spate*  Into  operational  use. 
o  Develop  Electronic  Warfare  threat  analysis  training  using  nlc rocoaputers . 

(U)  In  the  outyears  these  training  eystena  Hill  he  evaluated. 

00  Subproject  0!>,  Lateral  Entry  (Fornerly  Project  21216)!  This  project  ulll  provide  and  evaluate  a  prototype  progran  to 
enllat  skilled,  non-prlor  service  civilian*  as  petty  officers  (l.e.,  lateral  entry)  for  the  nlddle  and  upper  enlisted  paygrades* 
The  progran  will  provide  a  supplanental  source  of  allltary  nanpower  to  alleviate  the  shortege  of  skilled  personnel  now  and  In  the 
future,  with  additional  pronlse  for  reduced  training  costs. 

00  Expected  Payoff!  This  work  should  result  In  a  decrease  of  SO  percent  In  the  tine  needed  to  correct  the  Navy's  petty 
officer  shortfall  and  In  nultl-allllon  dollar  savings  In  training  costs. 

00  for  FT  1984  It  Is  planned  to  conplete  the  design,  developnent  and  coordination  of  the  lateral  entry  progran  a*  the 
research  progresses  fron  Progran  Elenent  62763N,  Manpower  and  Personnel  Technology. 

(U)  in  future  fiscal  years,  the  progran  will  be  laplenented  and  evaluated.  A  coat  benefit*  analysis  will  be  conducted  and 
the  progran  will  then  be  nade  operational. 

00  Subproject  Ot.  Tactical  Decision  Training  (Fornerly  Project  tl218)i  This  project  will  design  and  teat  a  prototype. 
Inexpensive,  stand-alone  training  systen  for  practicing  tactical  decliloa-asktn*  skllla.  Tbs  syaten  will  be  usable  aboard  ship, 
dockside  or  wharaver  naval  officers  are  stationed.  Havel  officers  have  very  little  opportunity  to  prectlce  tectlcal  declslon- 
naking.  The  eyaten  will  provide  e  unique  training  capability  because  It  will  be  a  snail,  portable  trainer  that  can  be  used  by 
Individual  officers  to  practice  a  wide  range  of  declslon-naking  skills  such  as  identification  of  eneny  platforns,  selection  of 
weapons,  use  of  counlerneasures,  and  quick  responses  to  changes  In  battle  situations.  The  systen  will  greatly  lnprove  tactical 
proficiency  by  providing  anple  opportunities  to  respond  to  realistic  battle  probleus. 

(U)  Expected  Payoffi  Because  of  United  access  to  large  slnulators  and  a  lack  of  training  facilities  aboard  ship.  It  Is 
estimated  that  there  will  ba  at  least  ten  tines  aora  opportunity  for  practicing  these  skills  than  currently  exists.  The  systen 
will  provide  coat-saving  pre-practice  to  other  fora*  of  training  so  that  tine  on  expensive  slnulators  and  costly  naval  exercise* 
can  be  reduced. 

(U)  The  FT  1983  progran  Include*! 

o  Selecting  bettle  problena  for  an  Initial  systen. 
o  Determining  hardwire  and  software  requirements. 

(U)  For  FT  1984  It  Is  planned  to! 

o  Iuplenent  the  Initial  tactical  training  systen  on  developnent  nachlnea. 
o  Establish  a  site  for  developnent. 

(U)  In  future  fiscal  years,  the  Initial  systen  will  be  evaluated  and  a  final  systen  developed,  tested  and  refined. 
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(U)  Subproject  07.  Functional  Content  Training  (Formerly  Project  Z1382):  Thia  project  will  develop  and  teat  a  training 
system  wnicn  integrates  Functional  Context  Training,  Personalised  System  of  Instruction  and  microcomputer-based  graphic 
simulation.  Thia  is  an  approach  to  training  that  rastructurea  curriculum  to  be  highly  Job-task  oriented,  with  fundamentals  and 
theory  presented  only  when  necessary  for  a  student  to  proceed  with  job-skill  acquisition.  If  Functional  Context  Training  proves 
to  be  effective  in  Navy  training,  it  could  significantly  decraaaa  training  time  while  Increasing  job  competence. 

(U)  Expected  Tayoffi  Objectives  are:  10  percent  reduction  in  training  time;  lowering  of  aptitude  requirements  by  10 
percentile  ranks;  Improved  student  motivation  and  interest;  and  increase  ability  to  perform  tasks  relsted  to  specialised 
training. 

(U)  In  FT  1982  a  candidate  course  was  chosen  for  a  feasibility  teat  of  Functional  Context  Training,  and  functional 
specifications  for  the  microcomputer  system  to  support  experimental  training  were  developed. 

(U)  The  FT  1983  program  will  develop  a  prototype  Functional  Context  Training  system. 

(U)  For  FT  1986  it  is  planned  to  evaluate  the  prototype  system. 

(U)  In  future  fiscal  years,  training  materials  will  be  designed  and  the  final  Functional  Context  Training  system  developed, 
evaluated  and  Implemented. 

Subproject  08,  Low  Coat  Microcomputer  System  (Formerly  Froject  E1388):  This  project  will  examine,  design,  construct,  and 
test  low-cost  portable,  microcomputer-based  training  systems  in  order  to  improve  Navy  tralnli^  productivity  at  acceptable  coats. 
If  microcomputer  training  systems  prove  applicable,  the  time,  effort  and  cost  of  training  operator  and  maintenance  personnel  will 
be  greatly  reduced. 

(U)  Expect  j  Payoff:  Previous  research  on  computer-baaed  training  have  shown  student  and  instruction  time  savings  of  about 
25  percent.  Tne  time,  effort,  and  cost  of  these  applications  are  expected  to  be  similarly  reduced. 

(U)  In  FT  1982  training  courses  were  a.  slysed  to  identify  training  needs.  Basic  skills  training  programs  in  technical 
vocabulary  and  literal  comprehension  were  adapted  for  low-cost  microcomputers. 

(U)  The  FT  1983  program: 

o  Completes  analysis  of  training  needs  and  requirements, 
o  Hatches  them  to  microcomputer  capabilities. 

(U)  For  FT1986  it  is  planned  to: 

o  Begin  development  of  software  and  course, 
o  Develop  prototype  applications. 

(U)  In  future  fiscal  years,  microcomputer-based  systems  will  be  developed,  tested  and  evaluated. 


I.  <U)  PBOJECT8  OVIB  $10  MILLION  IN  FT  1986:  Not  Applicable. 
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Title:  Environmental  Protection 

Rudget  Activity!  2  -  Advanced  Technology  Development 


A.  (U)  PT  1984  RESOURCES  (PROJECT  LISTING):  (Dollare  In  Thousand!) 


Project 

PY  1982 

PY  1983 

PY  1984 

PT  1985 

Additional 

to 

Total 

Eetlnatad 

No 

Title 

Actual 

Eetlnate 

Eetlnate 

Eetlnate 

Completion 

Coat 

TOTAL  PON  PROGRAM  ELEMENT 

8,144 

10,412 

irt.sJ) 

Continuing 

Continuing 

S040O 

Ordanca  RccliiaUon 

Shipboard  Hast*  Hanagaatnt 

1,849 

2,023 

2,073 

2,169 

Continuing 

Continuing 

S0401 

1,683 

1,861 

2,913 

3,025 

Continuing 

Continuing 

S0402 

Oil  Pollution  Abatement 

1,107 

1,446 

1,088 

1,112 

Continuing 

Continuing 

T0817 

Pollution  Abatement  Aahore  . 

2,035 

2,820 

3,353 

3,647 

Continuing 

Continuing 

S1741 

Environmental  Protection/Salvage  Open  Sea 

0 

0 

981 

980 

Continuing 

Continuing 

Aa  thla  la  a  continuing  program,  the  above  funding  profile  Include!  out-year  eecalatlon  and  enconpaaaee 
development  phaaaa  now  planned  or  anticipated  through  Pf  1983  only. 


all  work  and 


1.  (U)  8B1EP  gjoanw  OP  ELEMENT  AMD  Mission  WEED:  The  goal  la  to  develop  proceeeea,  prototype  hardware,,  ayetaae  and 
operational  procedure!  that  dll  allow  the  IKS.  Navy  to  operate  in  tt.S. ,  foreign  and  International  watera,  air  epaeea  and  land 
areae  while  complying  with  US  atatutaa  and  International  agree  mama  enacted  for  the  protection  of  the  environment.  The  project! 
aupport  the  Navy  requirement  to  meet  environmental  atandarda  outlined  by  the  Environmental  Protection  Agency  and  the  provlalone  of 
Executive  Order  12088  of  October  1978.  Tha  technology  developed  dll  permit  the  Navy  to  comply  with  preaent  and  future 
regulatlone  In  a  coat  effective  manner  without  Impairing  dlltary  readlneee  of  operational  unite. 


C.  (U)  COMPARISON  WITH  PT  1983  DESCRIPTIVE  SttdART:  (Dollare  In  Thouaanda)  The  changee  between  tha  funding  profile  ahown  In  FY 

1983  Descriptive  Summery  and  that  ahown  in  thla  Oaacrlptlva  Summary  are  the  reeult  of  refined  coat  eetlmatea  Including  Inflation 


except 

for  a  net  reduction  of  2, 

,202  in  PY  1984  reeultlng  from  budget  conatraleta  and  an 

lncreaae 

of  981  to  atart 

new  project 

S1741. 

D.  (U)  PTO  AS  REFLECTED  IN  THE 

PY  1983  DESCRIPTIVE  SIPMARY: 

* 

Additional 

Total 

Project 

FY  1981 

PY  1982 

PT  1983 

PY  1984 

to 

Batlnated 

No. 

Title 

Actual 

Eetlnate 

Eatlnete 

Eatlnete 

Coaplarion 

Coat 

TOTAL  PON  PROCRAM  ELEMENT 

“27913“ 

6,^3 

8,151 

12,614 

Continuing 

Continuing 

S0400 

Ordnance  Reclamation 

0 

1,868 

2,023 

2,117 

Continuing 

Continuing 

S0401 

Shipboard  Waata  Management 

990 

1,696 

1,861 

2,982 

Continuing 

Continuing 

S0402 

Oil  Pollution  Abatement 

992 

1,094 

1,447 

1,113 

Continuing 

Continuing 

Y0817 

Pollution  Abatement  Aahore 

931 

2,035 

2,820 

6,400 

Continuing 

Continuing 

E.  (U)  OTHER  PT  1984  -APPROPRIATIONS  FUNDS:  Not  applicable. 

p.  (u)  REIATED  ACTIVITIES i  63308M,  Ship  Propulelon  Syatena  (Advanced);  63513N,  Shipboard  Syetene  Component  Development;  63609N, 
Surface  launched  Nunltlona.  In  addition  doee  llalaon  la  maintained  with  the  Environmental  Protection  Agancy;  Dapartmanta  of 
Commerce,  Tranaportatlon.  Army,  Air  Force,  Interior;  the  U.S.  Coaat  Guard;  Maritime  addnletratlon;  and  National  Interagency 
Coamlttee  or  ml  amt  ioua, Material!.  International  cooperation  and  Information  exchange  la  achieved  with  allied  natlone 
throuvVc  d'**c  _  .alsr  ATO  apd  Chief  of  Naval  Material  eponaored  International  eynpoela. 


G.  (U)  WORK  PERFORHLU  AT:  IM-M0U81:  David  V.  Taylor  Naval  Ship  Raeearch  and  Development  Center,  letheede,  ND;  Naval  Ship 
Syatena  Engineering  Station,  Philadelphia,  PA;  Naval  Shipyard,  Hare  Ialand,  CA;  Naval  Weapons  Support  Center,  Crane,  IN;  Naval 
Surface  Ueapooa  Center,  Silver  Spring,  MD,  end  Dahlgren,  VA;  Naval  Civil  Engineering  Laboratory,  Port  Huenene,  CA;  Naval  Ocean 
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Systems ■ Center,  8an  Diego,  CA;  Pearl  Harbor  Naval  Shipyard,  HA;  Norfolk  Naval  Shipyard,  VA;  Raadlneaa  Support  Croup,  Charleston, 
SC,  OONTlACTOtSi  Tree,  Tulsa,  OH;  Sic  .erica,  Inc.,  kockvllle  NO;  General  Electric  Co.,  Kina  of  Prussia  PA;  Ealrd,  Bedford,  HA; 
Pluldyna-englnearlng  Corp.,  Mlnneapt.la,  HN;  International  Dynetlca  Corpe.,  South  Norwalk,  CT;  Daedalaan  Aaaoclatea,  Inc,, 
Coluabta,  HD;  ManTecb  Internation  Corp,,  Livingston,  NJ;  Gerrett,  Inc.,  Log  Angelaa,  CA;  Conbuatlon  Engineering,  Inc.,  Windsor, 
CT;  SCS,  Longbeach,  CA;  and  Aluf  Induetrlea  Inc.,  Corona,  NT. 

H.  (0)  PROJECTS  LESS  THAN  $10  MILLION  IN  FT  USA-. 

<U)  Project  30400,  Ordnance  declamation:  Thla  project  provldea  aconoalcally  and  anvlronaentally  acceptable  radeaatlon  and 
disposal  technique a.  The  goals  are!  HI  "reclamation  of  ordnance  aatarlala;  (2)  ecologically  aafa  disposal  proeeduraa  for  thoae 
ltaaa  for  which  reclamation  la  not  econoalc;  (1)  purification  of  waate  water  froa  ordanee  operatlona  and  (A)  alnlaliatlon  of 
adveree  environ  mental  effecta  of  essential  teat  explotlona.  Thla  program  la  formally  coordinated  with  other  Department  of  Dafenae 
aganclea  through  the  Under  Secretary  of  Dafenae  (Research  and  Engineering)  prepared  Area  Coordinating  Paper  No.  A2. 

(U)-ln  FT  19(2,  dealgn  of  pilot  plant  equipment  to  recover  Infrared  flare  ingradlente.  Dealgn  pilot  plant  equipment  for 
colored  amoke  dlapoaal  and  for  plaatlc-bonded  explosive  removal  by  hydraulic  jet.  Degrade  aeveral  plant lc -bonded  exploalvea  by 
aolvolyela. 

(U)  In  FT  1983  program  conaiata  oft 

o  Complete  work  on  Infrared  flare  Ingredient  reclamation  pilot  plant, 
o  Complete  dealgn  and  procurement  for  colored  amoke  Incineration  pilot  plant. 

o  Solvolyae  Submarine  Socket,  Nigh  Speed  Anti -Kadi  at  ion  Nlaelle,  and  Antl-Submarloe  Socket  propellanta  at  one -pound 
level  and  plaetlca  bonded  eaploalva-10?  at  the  five-pound  level. 

o  Prepare  reeonatltutad  plaatlc  bonded  enploalve-109. 

o  Install  and  operate  hlgh-preaaure  water  Jet  waahout  facility  for  plaatlc  bonded  exploalve  nmoval. 
o  Teat  flah  dispersal  technique  at  underwater  explosion  field  test  site  In  a  river. 

(U)  For  FT  IMA,  it  la  planned  to  continual 

o  Initial  operation  of  colored  amoke  incineration  pilot  plant, 
o  Solvolyae  propellanta  recovered  from  hydraulic  jet  operation, 
o  Prepare  reconeltuted  POLARIS  A3  propellant. 

o  Establish  oafs  operating  conditions  for  high-praaaute  Jet  washout  of  plaatlc  bonded  explosives, 
o  Teat  flab  dispersal  technique  at  oceanic  test  site. 

(U)  Program  to  completion!  Thla  la  a  continuing  program.  Planned  efforts  Include!  Document  colored  smoke  dlapoaal  and 
plaatlc  bonded  axploslvea  results.  Deaign/lnatall/cperata  pilot  plants  to  recover  colored  flare  and  dye  ear'.ar  Ingredients  and 
for  plastic  bonded  explosives  solvent  breakdown/lngredlant  recovery.  Analyse  economics  for  plastics  bonded  explosives  removal  and 
Ingredient  recovery  by  solvents.  Complete  eolvolyale  of  TOMAHAWK  and  other  propellanta;  raconeltuta  propellant  with  recovered 
Ingredients.  Provide  impact  assessment,  technology,  and  other  environmental  support  needed  tn  permit  required  explosion  testa. 
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(U)  ftoltct  S0401,  Shipboard  Uaate  Management:  Thla  project  evaluatae  altarnata  eolutiona  to  tha  total  ehtphaord  uaate 
problaa;  addreeaaa  aolla  and  liquid  uaate  atraaai,  and  air  aalaalona  generated  on  ahlpboard.  Eaphaela  la  placad  on  tha 
davalopaaht  of  eyateae  for  envlronaentaly  accaptabla  dlapoaal  of  eewaga,  wat  garbage,  and  aolld  aaata;  and  removal,  dlapoaal,  and 
detoxification  procoaaea  for  organotln  antl-foullng  palnta.  Short  ranga  duvelopaente  Include  a  am.ll  ahip  coapactor,  aewaga 
traataant  eyateae,  aaata  food  dlapoeara,  low-flow  ahoaara,  a  elaaalflad-docuaant  daetructor  end  haaardoua  aaata  management. 

(U)  In  PT  1982,  coaplatad  evaluation  of  affect  of  organotln  aaate  aator  on  aeaaga  planta,  coapleted  aeaeeaaent  of  affect  of 
organotln  dry  dock  aaataaatar  on  receiving  aatara,  coaplatad  laboi.ntory  evaluation  of  lnfra-rad  organotln  detoxification. 
Coaplatad  evaluation  of  aultl-functlon  vaate  Incinerator. 

(U)  Tha  n  1983  prograa  conalata  ofi 

o  Coaplete  laboratory  evaluation  of  an  off-tha-ahalf  aolld  uaate  aarina  Incinerator,  a  cavltatlng  water  Jet  for 
organotln  paint  raaoval  fro  a  ahip  hulla  and  a  aaall  ahlp  coapactor. 

o  Initiate  development  of  lap roved  aubaarlna  aolld  uaota  handling  capability. 

o  Coaplete  pilot  evaluation  to  detoxify  organotln-contaalnatad  Hater  and  teat  a  act  a  faadar  for  rotary  kllne. 
o  Initiate  laboratory  evaluation  of  a  quiet,  water  powered  food  uaate  dlapoaar. 

(U)  for  ft  1*84,  It  la  planned  to  continual 

o  Initiate  ahip  evaluation  of  a  email  ahip  compactor, 
o  Coaplete  ahip  evaluation  of  aolld  uaate  marine  Incinerator. 

o  Coaplete  ahlpyard  evaluation  of  cavltatlng  eater  Jet  to  remove  organotln  hull  coatlnga. 
o  Initiate  laboratory  evaluation  of  ahlpboard  traah  pulpere. 

(0)  Prograa  to  coapletloni  Thla  la  a  continuing  prograa.  flaaaad  of  forte  Include)  Incorporate  Integrated  uaate  eyntea 
prototypea  on  combatant  and  tender  and  evaluate  componaate.  Obtain  Approval  for  Production  for  marine  uaate  Incinerator  and  axil 
ahip  compactor. 

00  frolact  80401,  011  follutloa  Abatement)  Thla  project  la  aland  at  reducing  tha  generation  of  oily  uaaten  and  davalopnent 
of  oil/water  aeparator  ayataaa  and  oil/water  aaparator  affluent  atraaa  and  bellaet  dlacharge  monitoring  equipment  to  permit  ahlpe 
and  aaall  craft  to  aaat  national  and  International  dlacharge  etandarde. 

0>)  In  TT  INI,  Initiated  Operational  That  and  (valuation  of  one  10-gallon  per  alnuta  parallel  plate  oil  uatar  aaparator  and 
coaplatad  Operational  Teat  and  Evaluation  of  one  S0-ga!loa  par  alauta  centrifugal  oil  uatar  aaparator.  Coaplatad  ahlpboard 
Technical  Evaluation  and  tnltlated  Operational  Evaluation  of  a  vieibla  light  ecattertng/traaaalealoa  oil  content  monitor  for  uaa 
with  oil  water  aaparator  to  anaara  compliance  with  environmental  regulatloea. 

(II)  n  1983  program  conalata  oft 

o  Completed  Meet  Operation  Teat  4  Evaluation  for  ana  10  gallon  par  alnuta  parallel  plate  oil  uatar  aaparator. 

o  Initiate  ahlpboard  Technical  Evaluation  of  an  la-taak  parallel  plat  oil  water  aeparator  ca  board  a  daatroyar 

o  Initiate  ahlpboard  Technical  Evaluation  of  an  ultra-violet  floraacenee  oil  content  monitor  and  complete  Operational 
Evaluation  of  a  vlalble  light  acatterlng/tranaalaalon  oil  content  monitor. 
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-0  Complete  ihora-alde  evaluations  of  smell  boat/craft  oil  eater  separator  candidate  systems. 

(U)  Bor  BT  1961,  It  la  planned  to: 

o  obtain  Approval  for  Production  for  the  10-pa lion  per  atnete  parallel  plate  oil  eater  separator.  Coaplete  Operational 
Evaluation  of  In-tauk  parallel  plate  oil  eater  separator  and  ultra-violet  florescence  oil  content  aonltor. 

o  Obtain  Approval  for  Production  for  vletbla  light  acatterlng/transalsalon  oil  content  aonltor. 

o  Initiate  shipboard  evaluation  of  CG-47  fual/ballaat  tank  aodlflcatlon  for  prevention  of  oil  pollution  during 
refueling. 

o  Initiate  aaall  craft  oil  eater  separator  shipboard  evaluations. 

(U)  Prograa  to  coaplatlon:  This  la  a  continuing  program  Planned  efforts  Include:  Obtain  Approval  tor  Production  for  aaall 
oily  easts  processing  syataaa,  and  for  bilge  oily  easts  transfer  puaptng  systems.  Verify  adequacy  of  shlp/ahore  interfaces  foe 
oily  wastes. 

(U)  Project  T0817.  Pollution  Abateaent  Ashore:  This  project  develops  coat  effective  ayateae/equlpment  for  solid  waste 
resource  recovery,  haaardous  easts  disposal  and  control,  oily  easta  eatar  treat  sent  and  redaaatlon,  Jet  engine  teat  facilities, 
and  heavy  natal  analysis  In  eaate  ateaas  and  In  the  aarlne  envlronaent. 

(U)  In  PT  1982,  evaluated  Heat  Recovery  Incinerator  at  Navel  Station  Hayport  and  Duval  Air  Station  Jacksonville.  Coaplated 
specification  for  oil  eater  eeparator  unit.  Inetslled  a  prototype  Aqueous  Plln  Poralrg  Bonn  easteeater  treataent  process  at  San 
Diego  Plrs  fighting  School.  Deteralned  air  pollution  control  correction  factors  appropriate  to  Jet  Rngloe  Teat  Cells.  Aaaaabled 
an  lnstruaantal  survey  craft  to  conduct  aarlne  envlronaentel  quality  asseasaents. 

(U)  The  PT  1983  prograa  consists  of: 

o  Continue  Sevelopaent  of  lnatruaeutatlon  for  real-tlae  analysis  of  aatale  In  navy  harbors  and  affects  of  Navy 
pollutants  on  aarlne  life. 

o  Continue  to  evaluate  Most  Recovery  Incinerators  for  utilisation  of  refuse,  focusing  on  the  econoalce  of  future  shore 
Installations 

o  Prepare  an  Industrial  wastewater  reuse/ recycling  handbook. 

o  Conduct  evaluation  of  alternative  techniques  for  treating  oily  sludge. 

o  Continue  field  evaluation  of  Aqueous  Vila  Porulng  Poea  treataent. 

o  Initiate  Investigation  and  field  evaluation  of  plating  waste  pretreataent  alternatives. 

(U)  for  PT  I98A,  It  la  planned  to  continue: 

o  Continue  dsvetopaeat  of  analytical  aethods  for  aartne  environmental  surveys. 

o  Coaplete  oily  sludge  treataent  study. 

o  Coaplete  solid  waste  Neat  Recovery  Incinerator  specif teat  Ion. 


Prograa  Element:  63721H 


Title:  Environmental  Protection 


o  Continue  Aqueous  FI lu  Forming  Fosu  prototype  field  tvs  Inst  loo  of  Ssn  Diego  Flrt  Fighting  school* 

'  o  Continue  plating  wastes  evaluations, 
o  Couplets  ealaslon  prediction  uodala  ‘for  Jet  engine  test  cells. 

(U)  Frogran  to  coaplatlon:  This  Is  a  continuing  prograu. 

(U)  Project  SI741.  Invlronusntal  Protactlon/Salvage  Open  Seal  Develop  naw  and  laproved  syataas  for  open  sea  oil  and  hatardous 
aubatancea  pollution  abateaent  In  the  following  functional  catagorleat  (1)  Contalnaant;  (2)  Collection;  (1)  Cargo  Offloading, 
Tranafer,  and  Handling;  (A)  Detection,  Sampling,  and  Survalllanca;  (S)  Mapoaal;  (6)  Offahlp  Firefighting. 

(U)  Thla  prograa  will  be  a  new  start  In  FT  lftA  conslatlng  of;  Develop  syetea  definition  and  requirements  for  oil  and 
hasardous  aubatancea  pollution  abatement  for  contalnaant,  collection,  cargo  offloading,  detection,  disposal  and  offahlp 
firefighting.  f 

(0)  Prograa  to  coaplatlon:  This  la  a  continuing  program.  Planned  efforts  Include:  Continue  development  efforts  la  the  six 
areas  of  technological  deficiencies. 

I.  (U)  PtOJSCTS  OVH  <10  H1LLI0H  ID  FT  1W:  Hot  Applicable. 


* 
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FT  1984  gljfjfM  pgsoimvt  SUMMIT 


Frogran  (lavant  i  63722N 

DoD  Minion  Areas  Bj  -  tnalnvarlna  Technology 


Tltlai  jjinl  Saaclel  Warfare 

Budget  Activity!  2  -  Advanced  Technology  Davelopaent 


A.  (U)  n  1986  mowai  (muter  LISTING) I  (Pollara  In  Thouaanda) 


Project  FT  1982 

Mo.  Tit la  Actual 


TOTAL  F08  FB0G8AN  ELMHT  7,660 
S0A16  Swlaaer  Weapon  Syataa  1,A62 
S0A17  Sulaaar  Support  Syataa  1,135 
S1317  Bxploalaa  Ordnanca  Dlapoaal  Support  Syataa  1,063 
S1664  Spoclal  Warfare  Coabatant  Craft  2,000 


FT  1983 

FT  1966 

FT  1985 

Additional 

Total 

Eetlaated 

Eatlaite 

(atlnate 

■atlaata 

to  Completion 

Coat 

8,286 

8,086 

10,062 

Continuing 

Continuing 

3,113 

3,976 

6,669 

Continuing 

Continuing 

2,126 

3,039 

2,862 

Continuing 

Continuing 

795 

1,071 

875 

Continuing 

Continuing 

2,250 

0 

1,876 

Continuing 

Continuing 

Aa  thla  la  a  continuing  prograa,  the  a bora  funding  profile  tncludaa  out-year  eacalatlon  and  anccapaaaaa  all  work  or 
devalopaant  phaaaa  now  planned  or  anticipated  through  FT  1985  only. 


».  (*>)  Big  DESCPIFT10N  OF  ELEMUff  AW)  11188108  NEEDS  Thla  prograa  danalopa  weapon! .  llfa-aupport  and  dallaary  ayateaa  for  Nanai 
Special  Warfare  Forcaa  (Underwater  Da  volition  and  Sea/Air/land  Teaaa)  and  Exploalne  Ordnanca  Dlapoaal  dltara  In  aupport  of  their 
alealona  tdtlch  Include  unconnantloaal  uarfare  (aaphlbloua  raconnalaaance  and  haach  clearance,  ahlp  attack.  Interdiction)  and 
ordnance  dlapoaal.  It  provide!  tor  devalopaant  of  the  Solvent  Waapoaa  Syataa,  a  taally  of  apaelallied  ewlaaer  weapon! 
_  HI  the 
Swlnaar  Support  Syataa  Sulaaar  Delivery  Vahlclaa,  a  aubaarlne  Dry  Deck  Shelter  tor  clandeatlna  ewlvMr/awlneer  delivery  Vffilcle 
operatlona,  avluaer  coaaunlcat lone,  navigation  and  raconnalaaance  ataaton  aupport  a/etaaa,  aapoaura  autta,  underwater  breathing 
apparatua  and  an  underwater  decoupreaalon  coaputar;  and  the  Exploalva  Ordnance  Support  ayatea,  a  faally  of  diver  alaalon  aupport 
equlpaant  with  law  acmietlc  and  aagnetlc  algnaturoa  enable  Enploalve  Ordnance  Dlapoaal  dtvara  to  locate  and  "render  aate" 
underwater  ordnanca;  and  a  apeclel  warfare  coahatant  craft  which  will  aupport  a  wide  variety  of  Naval  Special  Uarfare  alealona  and 
will  replace  the  65-foot  patrol  boat  W  III, 


C.  (U)  00HFAII60W  MITE  FT  1983  D88C81FTI91  IWHAETt  (Dollar!  In  Thouaanda )  The  changaa  between  the  funding  profile  ahown  In  the 
FT  1983  Deacrlptlve  Suave ry  and  that  ahown  la  thla  Daacrlptlve  Suawry  are.  aa  followe:  a  net  Increaae  ol  2,623  In  FT  1982 
(reduced  project  S0A16,  Swlaar  Weapon  Syataa,  by  250  which  wan  reprograaaad  Into  higher  priority  project;  lncreaaad  Froject 
S0A17,  SwlMar  Support  ayatea,  by  2,873  for  coat  lacreaeea  la  the  project;  a  net  Increaae  of  2,267  In  FT  1983  reahltlng  froa  a 
Congreeetooal  Increaae  of  2,250  In  S1686  la  order  to  accolareta  tbe  prograa)  and  coupe neat  Ion  reduce  Iona  of  253  reaultlng  froa 
rovlaed  coot  aetlaataa;  a  oat  tn'-roaae  of  795  la  FT  1986  (reduced  80616  by  290,  a  Departaent  of  the  Navy  reduction;  tncraaaad 
S0617  by  236  to  aupport  lncreaaad  taatlng;  tacreaeed  81317  by  831  to  aupport  duvalopaant  of  a  remotely  operated  vehicle,  an 


lncraaaa  in  ecope  of  the  project. 

D.  (U)  FUNDING  AS  UFL8CTED  IN  THE  FT  1963  H8C81FTIVE  SUMMIT t 

Froject  FT  1981 

FT  1982 

FT  1983 

FT  1986 

Additional 

Total 

Betieatad 

No. 

Title 

Actual 

Eatlaate 

Eatlaate 

Eatlaate 

to  CuaPletlon 

Coat 

S0616 

TOTAL  F06  FtOCEAH  ELEtSNT 

6,969 

5,037 

6,037 

7,289 

Continuing 

Continuing 

Sulaaar  Weapon  Syataa 

1,035 

1,712 

3,116 

6,266 

Continuing 

Continuing 

S0417 

Sulaaar  Support  Syataa 

3,155 

262 

2,126 

2,805 

Continuing 

Continuing 

S1317 

Rkploalva  Ordnance  Dlapoaal  Support  Syataa 

779 

1,063 

795 

220 

Continuing 

Continuing 

31686 

Special  Warfare  Coabataat  Craft 

0 

2,000 

TED 

TED 

Continuing 

Continuing 

Proaran  Eleaaatt  63722N 

Tltlat 

Naval  Special  Warfare 

2.  (II)  OTHER  PT  1*84  APPROPRIATIONS  FUNDS! 

Total 

PT  I  M2 

PT  1983 

PT  1984 

PT  IMS 

Additional 

Refloated 

Actual 

Eatlaata 

g»n— 

Eatlaata 

to  Coaptation 

Coat 

S0A16 

Suiaaar  Weapon  Syatoa 

OPN 

1,67* 

2,645 

260 

1,200 

Continuing 

Cnntlnulng 

SO*  17 

Sulaaor  Support  Systaa 

OPN 

3, MS 

6,923 

6,662 

R.662 

Cont  timing 

Continuing 

SI  317 

Eaploalvo  Ordnance  Disposal  Support  Syataa 

OPN 

2,035 

1,55* 

6,931 

11,325 

Continuing 

Continuing 

F.  (U)  RELATED  ACTIVITIES!  Exploratory  dralopamt  la  wlaMr  ueapotia  uoder.Prograa  Element  M7H1,  Project  SPS*-373.  Pi  of ran 
Eleasc:  MH«,  Joint  F.xploelve  Ordnance  Dlapoaalt  advanced  development  Putina  systems  developed  under  Prop  ran  Rlenent  (U01N, 
Nine  Development;  Project  S0267,  Nine  laprovoaanta,  are  providing  technology  bear  neceaaery  for  development  of  aetaaaer  weapone, 
aupport  ayatena  and  Etploalva  Ordnance  Dlapoaal  alaalon  aupport  equipment. 


G.  <U)  WORK  PERFORMED  ITi  MHWUStl  Naval  Coaatal  Systems  Center,  Paneaa  City,  PL  (Project  S0417  lead  laboratory);  Naval  Surface 
Weapona  Center,  iftilte  Oak,  Wb'  Tfroject  10*16  lead  laboratory);  Naval  Ueapcna  Support  Canter,  Crane,  IN;  Naval  Surface  Weapons 
Center,  Dahlgren,  VA;  Naval  Oceana  Syataaa  Canter,  San  Diego,  CA;  Naval  Sea  byateaa  Cnaannd.  Uaabtngton,  DC;  Exploalva  Ordnance 
Dlapoaal  Paclllty,  Indian  Head,  M>  (Project  S1317  lead  laboratory).  CONTRACTORS!  General  Dynaatca,  Electric  goat  DIvtalon, 
Groton,  CT;  Bloaartne  Syataaa;  Raytheon;  Aaoteck-Straaa,  San  Diego,  CA;  EDO  Western,  Salt  Lake  City,  UT. 

H.  <U)  PROTECTS  LESS  THAN  S10  MILLION  IN  PT  1M*I 


(«)  Pro  ject  80*16.  I  ulmma r  TMi  project  provides  for  development  of  untrue  viipOAi  end  ordnence  equipment 
required  for  Underwetet  Demolition  Teem*  epd  SHAL  Tee  me  to  conduct  reconnalasance/beach  clearance,  underwater  ship  attack,  and 
direct  action  alaafona.  Project  includes^  explosive  weapons,  firing  systems*  and  accessory  davicaa* 

(0)  In  rr  1*82,  Obtained  approval  for  full  production  for  one  eye  tee  f~  for  thia  project. 
Sueceaafully  cneplatad  operational  evaluation  of  Stendoff  Weapon  Aaaeably.  “ 


(0)  The  PT  IM1  progrea  will  constat  oft 

o  Obtaining  Approval  for  Pull  Production1”" 
o  Revise  target  raspooaa  criteria f"’- 
o  login  ala  new  aystaas 
(t»  For  PT  IMA,  It  la  plannod  tot 

o  Obtoin  Approval  for  Pull  Production 
o  Conduct  tecbnlcal  evaluation  on  thro#  other  eyete 


| end  conduct  operational  evaluation 


and  Operational  Evaluation  on  one 


o  Continue  desl(n/developaent/teatlng  on  four  syatoat 


(U)  Thia  la  a  continuing  program 


Prograa  Eleaent :  63722N 


(0)  Protect  80417,  Swimmer  Support  Syatam:  Thle  project  provldee  for  the  unique  development  of  Suleeer  Delivery  Vehti 
Swlaaer  Life  Support  Syetee,  Kleelon  Support  Package  and  Subearine  Tranaport  Syatea  for  Dry  Deck  Shelter.  Thle  equlpmen 
utilized  by  Navy  coabat  ewlaaera  Underwater  Deeolltlon  Team/SEAL  Teana  to  conduct  the  etaalona  aa  Hated  In  the  Swlaaer  Uea 
Syatea. 


(U)  In  FT  1982  completed  conetructlon  of  prototype  Swlaaer  Delivery  Vehicle  Dry  Deck  Shelter,  approval  for  production 
achieved  for  Vehicle  Conaunlcatlon  Syatea  and  Swlaaer  Area  Navigation  ayete*  portion  of  the  aiaaton  wupport  package.  Approval 
Navy  Uae  waa  granted  for  the  Paaatve  Diver  Theraal  Protection  ayatea  Approval  for  Service  Uae  obtained  for  the  Draeger  L 
Cloaed  /circuit  Scuba. 


(V)  The  FT  1983  Prograa  will  conalat  ofi 

o  Complete  certification  and  operational  deaonetratlon f 


o  Continued  dovelopaent  oil  *~)  Hlaalon  Support  Package 

o  Continued  evaluatlona  of  Dry  Diving  Suita  for  Coabat  Swlaaera 
o  Investigation  of  Relo  Tranaport  of  Swlaaer  Delivery  Vehlclea 

o  Invent lgmt Ion  of  laproveaenta  to  Swlaaer  Delivery  Vehicle  and  ME  13  Underwater  Support  Package.  Breath 
Apparatus. 

(H)  In  FY  198A  It  la  planned: 

o  Inveatlgate  laproveaenta  to  Swlaaer  Delivery  Vehicle  Shelter 
o  Investigate  approval  for  Production 
o  Continue  Relo  Tranaport  for  Swlaaer  Delivery  Vehicle 

o  Continue  laprovaaant  to  Swimmer  Delivery  Vehlclea  and  SI  13  Underwater  Ereathlng  Apparatua 

(U)  Thin  la  a  continuing  prograa. 

fU)  Protect  81317.  Explosive  Ordnance  Disposal  Support  Syatea:  Thin  project  provldea  for  the  development  of  equlpaent  whi 
will  allow  the  Explosive  Ordnance  Disposal  diver  to  locate  and  render  safe  underwater  ordnance.  Thle  ayatea  la  a  family  of  dl\ 
ataalon  aupport  equlpaent  which  haa  <  Jto  accomplish  the  above  atated  tank. 

(U)  In  FY  1982,  obtained  Approval  for  Service  Uae  for  thg  HK  It  Low  Influence  Saif  Contained  Underwater  Breathinx  Apparat 
(SCUBA).  Completed  development  of  new  hellua  oxygen  tables!  ^_to  be  uaed  wl 

the  Low  Influence  Scuba.  Began  Initial  work  on  low  Influence  tlaer/depth  gauge  and  underwater  decoapreaalon  computer. 

(U)  The  FT  1983  prograa  will  conalat  of: 


e  Commence  advanced  development  of  raaotely  operable  vehicle 
o  Continuing  work  on  tlner/dept't  gauge  and  underwater  decoapreealon  computer 


Program  eieaer.t:  83722N  Title:  Naval  Special  Warfare 

(U)  Ip  FY  1984 -It  1*  planned  to: 

o  Couplet*  Advanced  Development  phaae  of  Remote  Operable  Vehicle 
o  Begin  engineering  development  phaae  if  Remote  Operable  Vehicle 

o  Obtain  approval  lor  production  on  t leer, 'depth  gauge  and  underwater  decompraaalon  computer. 
(U)  Thle  la  a  continuing  prograa. 


(U)  FROJRCTS  OVER  $10  MIIAtOM  HI  FT  1484 i  Not  applicable. 


33' 


t 


► 


FY  1984  RDT6E  DESCRIPTIVE  SUttUftY 

Program  Element:  63727H  Title:  Haw  Technical  In  tor  mat  Ion  Presentation  System 

DoD  Hlaelon  Area:  jj2  -  Environmental  and  Life  Sclencea  Budget  Activity:  2  -  Advanced  Technology  Development 


A.  (U) 

Project 

FY  1984  RESOURCES  (PROJECT  LISTING):  (Dollars  In  Thousands) 

FT  1982 

FT  1983 

FY  1984 

FY  1985 

Additional 

to 

Total 

Estimated 

No. 

Title 

Actual 

Eatlmote 

Estimate 

Estimate 

Completion 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

1,243  ' 

l.'M' 

3,257 

5,748 

TBD 

TBD 

W1032 

Navy  Technical  Information  Presentation  Syitea 

1,243 

1,253 

1,697 

3,508 

TBD 

TBD 

T 1806 

Logistics  Systens  Information  Network 

0 

0 

1,560 

2,240 

TBD 

TBD 

As  this  program  will  be  completed  during  the  out-years,  the  above  funding  includes  out-year  eccalatlon  and  encompaeaea  all 
work  or  development  pheses  now  planned  or  anticipated  through  FT  1985  only. 


B.  (U)  BRIEF  DESCRIPTION  OF  ELPflWT  AMD  MISSION  MED:  Project  W1032,  the  Navy  Technical  Information  Presentation  Syatem,  when 
tested  and  implemented,  will  be  a  Navy-wide  system  to  consolidate  and  supervise  the  acquisition,  generation,  distribution,  and 
control  of  all  weapons  systems  Technical  Information  for  use  In  weapon  system  operation,  maintenance,  training,  and  logistics 
support.  Advancing  weapon-system  technology,  rising  costa,  and  changes  In  enlisted  tecnnlclan  capability  have  produced  severe 
system  maintenance  and  training  problems  In  the  Navy.  Acquisition,  dissemination,  and  update  of  tie  large  volume  of  weapon 
systems  Tacnr.leal  Information  Involved  require  use  of  advanced  technology  to  keep  abreast  of  the  rising  requirements  and  expense. 
More  usable  forma  of  weapon  systems  Technical  Information  arm  needed  to  achieve  major  reductions  and  significant  coat  savings  In 
pert*  replaced  In  maintenance,  In  maintenance  time,  end  in  training  time.  Project  T1806,  Logistics  Systems  Information  Network, 
will  provide  the  ability  to  rapidly  assets  Important  logistical  data  that  la  virtually  impossible  with  the  techniques,  equipments 
and  procadurat  currently  available  tcJsy.  Lac!;  of  an  Integrated  logistic  information  communication  network  for  all  weapons 
ayateaw  continue  to  hamper  logistic  support  and  lnvestaaant  decisions, 

C.  (U)  COMPARISON  WITH  FT  1983  DE8CRIPTIVP.  SUHHAyt:  (Dollars  in  Thousands)  The  changes  between  the  funding  profile  shown  in  FT 
1983  Descriptive  8u«iry  and  this  Descriptive  Suaeaary  are  ac  follows:  Project  U1032.  A  alnor  decrease  of  73  In  FY  1982  results 
free  adjustments  during  budget  development,  A  decrease  of  200  In  FY  1983  la  due  to  Congressional  reduction.  An  Increase  of  264 
in  7Y  1984  Is  to  provide  for  hardware  and  software  to  initiate  the  Navy  Technical  Information  Presentation  System  Into  the  Navy 
as  a  prototype  operation  ( Increase  la  scope  of  program),  In  accordance  with  approved  Navy  Decision  Coordinating  Paper,  DoD  end 
Joint  Congressional  Oowmtttaa  on  frlnti-q  direction.  Project  T1303  la  a  new  project  under  thle  Program  Element,  and  Increases 
the  FT  1964  fund*  by  1,560. 


D.  (U)  FUNDING  AS  REFLECTED  IN  THE  FT  1983  DFuOklFTIVE  SUMMARY: 

Additional 

Total 

Project 

FY  1981 

Tt  1982 

FY  1983 

FY  1984 

to 

Estimated 

No. 

Title 

Actual 

Estimate 

Estlucte 

Estimate 

Coaiplatlon 

Cost 

TOTAL  FOR  PROGRAM  2LBHKHT 

1,812 

1,316 

1,453 

1,433 

3,605 

11,179 

H1032 

Kavy  Tachnical  Information  Presentation  Syatea 

1,414 

1,316 

1,453 

.1,433 

3,605 

10.781 

Z130? 

Microfilm  Technology  for  Personnel  Record* 

MOTE:  Project  Z1393  was  terminated. 

398 

0 

0 

0 

a 

398 

'  '-'t 


Program  Element: 


63727N 


Title: 


Navy  Technical  Intonation  Presentation  System 


E.  <U)  OTHER  FY  1984  APPROPRIATIONS  FUNDS: 


ora 


FY  1982 
Actual 

PY  1983 

Estimate 

FY  1984 

Satinets 

FY  1985 
Estimate 

Additional 

tc 

Completion 

Total 

Estimated 

Coat 

0 

0 

500 

445 

TDD 

TBD 

F •  (U)  R1LATS0  ACTIVITIES:  Continuou*  lnforaition  exchange  la  being  carried  on  with  the  A ray.  Air  Force,  other  Navy  activities, 
private  lnduatry,  and  educational  Institutions ,  In  addition  to  utilising  technologies  developed  In  applicable  exploratory 
developaent  prograa  eleaents.  The  Navy  Technical  Information  Presentation  Prograa  Office  has  been  assigned  the  role  of  providing 
leadership  for  all  DoD  Technical  Manual  research  and  developaent,  as  directed  by  DoD  and  the  Joint  Congressional  Canal ttee  on 
Printing. 


C.  (U)  WORK  PERFORMED  BY:  IN-HOUSE :  Lead  laboratory  la  the  David  W.  Taylor  Naval  Ship  Research  and  Developassnt  Center, 
■ethasda,  HD.  OTHERS:  Training  Analysis  and  Evaluation  Croup,  Orlando,  PL;  Naval  Air  Technical  Services  Facility,  Philadelphia, 
PA;  Naval  Sea  Data  Support  Activity,  Port  Huenene,  CA.  CONTRACTORS:  Hughes  Aircraft  Company,  Long  Beech,  CA,  la  ih>  prise 
contractor.  OTHERS:  Ctu— an  Aerospace  Corporation,  Bethpage,  NY;  Clif ton-Preclelon  Products,  Inc.,  Drexel  Hill,  PA.  Project 
T1803.  To  be  <Wteralned . 


H.  (U)  PROJECTS  LESS  THAN  S10  MILLION  IN  FT  19SA: 

(U)  Project  W1032.  Nary  Technical  Information  Presentation  Svstan:  The  purpose  of  this  effort  la  to  design  and  test  an 
iuproved  Navy -wide  standard  syatea  for  acquiring,  generating,  aaaterlng,  replicating,  distributing,  am  controlling  Technical 
Intonation  to  be  uaed  by  thoae  who  opera's  end  nalntaln  Navy  weapon  eyatana.  Present  problems  include:  (1)  Increaetng 

complexity  and  volune  of  such  docunentetloa  (currently  In  the  tons  of  Technical  Manuals)  to  keep  ;>«ca  with  weapon  systen 
complexity;  (2)  decreasing  reading  capability  of  Navy  recruits;  (3)  operationally  costly  delays  In  providing  Initial 
documentation;  (A)  duplication  of  effort  in  providing  technical  Information  to  both  the  trailing  end  logistic  commit  lea;  (3) 
escalating  coats  of  developing,  distributing,  and  storing  technical  documentation.  The  Navy  laconical  Information  Presentation 
Rjstea  (H1032)  will  exploit  new  technologies  such  as  logistic  support  analysis,  computerised  authoring,  cooputer  gr-.phlcs, 
i*i«nccl  decs  base  design,  videodisc,  holography,  digital  atursge,  satellite  eoueeinlc.it Ions,  .ml  husan  far" ora  engineering.  The 
system  will  develop  ways  of  providing  Technical  Information  for  all  users  fros  the  same  data  baas,  lx  ruch  a  uay  as  to  be  of 
optimal  use  at  Individual  enlisted  technicians. 

(U)  In  PY  WK,  the  program  Initiated  Phase  III  (System  Teat)  of  the  Navy  Technical  Information  Prerentatlon  Syaten  on  the  F- 
1AA  Plight  Control  System  and  AN/SFA-25D  radar  hardwa.c  syscem.  Experlmantal  Technical  Information  for  each  hardware  systce  •»: 
being  defined  and  generated  using  the  entire  daca-atraan  preewsr  cf  the  ifcvy  Is choice)  IjCormatlon  Presentation  System.  Uork  la 
being  performed  under  contracts  uith  Grumman  Aircraft  Company  aed  Cll f too-Preclalon  Products,  Inc.;  cost  tvpe  contracts.  Hughes 
Aircraft  Company  la  providing  technical  support  fur  the  cxpsrlmantal  hardware  C.H  software  being  used  In  the  Phase  III  teat. 

(U)  Phased  Implementation  of  the- A7  proposed  technology  loprovrmenta  developed  by  the  program  commenced  with  the  Introduction 
of  the  quality  assurance  specification  at  tha  Kuvni  Air  Sysiwd*  Cnsavt'd,  Modular  Technical  Information  Specifications  at  the 
Naval  Sea  Systems  Command,  and  conputer-aaolsted  authoring  ,*t  tha  Naval  Education  and  Training  Uvxnand. 

(U)  Tha  FT  1983  prograa  wall: 


o  Complete  tha  generation  of  experimental  "echnlrnl  Information  for  ttio  teat  hardware  system., 
o  Initiate- user  teats  with  target  user  population, 
o  Evaluate  teat  results. 


Prograa  Element:  63727H  Title:  Navy  Technical  Inforaetlon  Presentetlon  Syetea 

(U)  Tor  FT  1984,  it  le  planned  to: 

o  Coaplete  user  teats  mud  evaluation, 

o  Provide  rucoaaandatlona  to  the  Chief  of  Ne,val  Operations  on  the  prototype  operation  of  the  Syetea. 
o  Initiate  Phase  IT,  the  prototype  operation  of  the  Navy  Technical  Inforaetlon  Presentation  Systea. 

(U)  The  progress  to  completion  will  Include:  Coaplete  piototype  operation  of  the  Syetea.  Make  design  changes  as  required. 
Develop  full  systea  capability.  The  final  output  of  this  devalopaant  will  consist  of:  A  coaplete  description  of  the  systea 
design.  Instructions,  a:id  standards  providing  a  detailed  description  of  all  required  policies  and  procedures  for  operating  the 
systea,  reflecting  significant  laprovsasnt  over  existing  procedures!  a  proposed  Bevy  organisation  for  handling  weapon  systea 
Technical  Intonation;  the  required  date  bast'  and  ccotrol  Inforaetlon  systea!  a  proposed  autoaated  production '  systea!  and 
proposed  alectronlc  delivery  devices.  Research  and  development  support  will  be  provided  during  the  lapleaentatlon  of  the  nystea. 

U)  Project  T18Q3.  logistics  Intonation  Network:  (NEW  START)  This  project  will  provide  the  ability  to  rapidly  assess 
Impci tant  logistical  data  that  la  virtually  TeposstBle  with  the  techniques,  equlpasnts  and  procedures  currently  available. 

(U)  For  FT  1984  and  prograa  to  coapletlon  It  la  planned  to:  Initiate  project  effort  to  daternl.se  applicability  of  data 
base,  aachlnea,  and  coaaunlcatlve  technology  developaent  required  In  logistics  applications  In  1990-2000  tine  franc.  Investigate 
the  applocatlAit  of  optical  disk  for  aasa  data  for  network  concepts  for  nulcl-aedla  users.  Develop  distributed  processing 

concepts  to  decrease  response  tins  end  tranealxslon  costa  and  to  Increase  reliability  of  data.  Develop  advanced  concepts  for 

logistics  data  entry  to  Improve  the  validity  of  syateaa  data  to  sect  fleet  and  ashore  support  requirements.  Investigate  new 
architectural  concepts  for  leprovlr*;  the  processing  throughput  for  large  volumes  cf  data  required  for  logistics  network  circa 
2000.  Design  and  sea' veto  the  system  for  rase  of  use  and  accuracy  of  input.  Examine  data  base  aanagenent  aysteea  and  natural 
language  applications. 

I.  <U1  IKOJECT  OVER  910  MILLION  IB  FT  iS84t  Not  applicable. 
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FT  1984  Wt4j  DESCRIPTIVE  SWMAKT 


Program  Element  i  63728H 

OoD  HI  it ion  Area:  iii  -  laglnaarlag  Technology 

A.  (U)  PT  l)H  MSOUACES  (PKUECT  LlSTIWOi  (Doll l  ra  In  Thou as  ode) 


Title:  Manufacturing  Tachnology 

Budget  Activity:  2  -  Advanced  Tachnology  Development 


Project 
Ho. _ Title 


—  >na> 
Actual 


FT  i»n 
kiclai  te 


FT  1984 

Eatlaata 


FT  1985 

Eatlaata 


Additional 

to 

Coaalatlon 


Total 
Eatlaated 
Coat  _ 


TOTAL  PO*  PKOGKAM  ELEMENT  3,657  3,339  7,827  15,299  Continuing  Continuing 

11050  Manufacturing  Tachnology  3,657  3,339  7,827  15,299  Continuing  Continuing 

Aa  thla  la  a  continuing  prograa,  the  abovn  funding  profile  lncludaa  out-year  eaealatlon  and  ancoapaaaaa  all  work  and 
davolopaent  phaeee  aaj  planned  or  anticipated  through  FT  1985  only. 

E.  (U)  BRIEF  DESCRIPTION  OF  ELH*NT  AKO  MISSION  HEED:  Thla  RDTtR  prograa  la  conducted  In  conjunction  ulth  the  procurement 
funded  Mamtfacturlng  Technology  Prograa,  H  780llH.  Together  they  conprlee  a  concerted  effort  to  reduce  the  aequlaltlon  and 
support  coats  of  weapon  ayataaa  by  devaloplng  and  applying  advanced  aethoda  of  manufacturing.  The  Manufacturing  Technology 
prograa  objectives  ara  to  reduce  coat a  end  Increase  productivity,  reduce  dependence  on  Import  of  atrateglc  and  critical 
astarltla,  reduce  dependence  on  labor  Intensive  operations,  enhance  flexibility  of  facilities  and  equipment,  strengthen  defense 
Industrial  base,  stimulate  Industry  to  Invest  In  Manufacturing,  and  transfer  technology.  Specifically  this  element  provides  for 
the  exploration  of  manufacturing  alternatives  and  concepts  prior  to  the  fabrication  of  fully  operational  production  equipment. 
New  davelopnents  are  pursued  ehea  they  are  ganerlcally  applicable  to  a  variety  of  weapon  systems  and  whan  they  show  cost 
reduction  potential.  This  effort  includes  Identification  of  coat  drivers,  feasibility  demonstrations  of  Innovative  concepts  and 
emphasises  hardware  development  suitable  for  the  exploration  of  equipment  alternatives,  process  variables,  and  operating 
character latlcs.  Particular  attention  la  paid  to  the  demonstration  of  feasibility  and  to  design  data  In  order  to  assure  the 
transfer  of  tachnology  to  tbs  production  line.  Major  thrust  areas  are)  fabrication  processes,  e.g.,  laproved  welding, 
strategic  astarlals  substitution,  e.g.,  composites  manufacturing,  and  flexible  nanufacturlng  ayataaa,  e.g.,  nanufacturlng 
processing  technologies  and  robotics  applications. 

00  OOMPA818QH  WITH  FT  1983  DESCE1PTIVE  SUHNAETi  (Dollars  In  Thousands)  The  changes  between  the  funding  profile  shown  In 
the  FT  1983  Descriptive  Summary  and  that  above  In  thla  Descriptive  Sumaary  result  from  the  following  change:  A  net  decrease  of 
4,258  In  FT  1984  due  to  budgetary  constraints  during  FT  1984  budget  dsvslopaant. 


(U)  FWPMg  A8  EEFLECTED  18  TO  FT  1983  DKgCtlFTIVE  8UMMAET: 


Project 
«o.  Title 

TOTAL  PC*  PEOGIAN  ELEMENT 
11050  Manufacturing  Technology 

E.  (U)  OTEEE  FT  1984  APPEOPE1ATIUM8  FUNDS! 


FT  1981  FT  1982  FT  1983  FT  1984 
Actual  Estimate  Estimate  Eatlaata 


Additional  Total 
to  Estimated 

Completion  Coat 

Continuing  Continuing 
Continuing  Continuing 


FT  1982 
Actual 


FT  1983 

Eatlaata 


FT  1984 

Estimate 


FT  1985 

Estimate 


Additional 

to 

Cossplatlon 


Total 

Estimated 

Coat 


Continuing  Continuing 
Continuing  Continuing 


<fV 
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Prograa  Eleaent: 


637 28N 


Title: 


Manufacturing  Technology 


F.  (U)  RELATED  ACTIVITIES i  All  Navy  RDT4E  Manufacturing  Technology  funds  irs  In  thla  eleaent.  The  Any  and  Air  Force  alao 
utilise  rDtae  Manufacturing  Technology  funde.  The  Trl-Servlca  Manufacturing  Technology  Advisory  Group  screens  all  Manufacturing 
Technology  activities  to  preclude  duplication  a  none  the  Services.  Where  applicable,  developed  Manufacturing  Technology  la 
utilised  by  other  prograa  eleaenta  as  necessary /required. 

G.  (U)  WORK  PERFORMED  BT:  1M-H0U8E:  Naval  Ocean  Syateaa  Center,  San  Diego,  CA;  David  W.  Taylor  Naval  Ship  Research  and 

Developasnt  Canter,  Bathe sda7  Mb;  Naval  Research  Laboratory,  Washington,  D.C.;  Naval  Surface  Weapon  Center,  Silver  Spring,  HD; 
Naval  Weapons  Support  Center,  Crane,  IN;  Naval  Weapons  Center,  China  Lake,  CA;  National  Bureau  of  Standards,  Washington,  D.C. 
Contractors:  SRI  International,  Palo  Alto,  CA;  Massachusetts  Institute  of  Technology,  C* abridge,  MA;  Battelle  Laboratories, 

Coluhou«;  OH;  Fibre  Materials  Inc.,  Blddleford,  W;  Materials  Concepts,  Inc.,  Coluabus,  OH;  DWA  Coapoalte  Specialities,  Los 
Angeles,  CA;  Vought  Corporation,  Dallas,  TX;  Me Donne 1  Douglaa  Aircraft  Corporation,  St.  Louis,  MO. 

H.  00  PROJECTS  LESS  THAN  $10  MILLION  IN  FT  1984: 

00  Project  Z1050,  Manufacturing  Technology:  This  Is  the  only  project  under  eleaent  63728M  and  Is  described  In  paragraph  B. 

(U)  In  FT  1982,  developaent  continued  on  aeterlals  aanufecturlng  and  fabrication  techniques,  coaputar  aided  dealgn/conputer 
aided  aanufecturlng,  robotics  and  requlreaents  definition. 

(U)  The  FT  1983  prograa  conalats  of: 

“  Raaovlng  technical  llaltatlona  and  extending  range  of  application  of  coaputar  aided  dealgn/coaputar  aided 
aanufecturlng  In  aanufacturlng.  In  particular,  neutral  language  developaent.  definition  of  aanufecturlng  data  base 
architecture  and  Interfaces,  flexible  uork  center  unit  operations  prototyping,  and  large  batch  autoaatlon 
techniques. 

°  Developaent  of  nenufacturlag  processes  to  aake  viable  the  Introduction  of  aetal  aatrlx  coapoalte  aeterlals  Into  Navy 

syateaa. 

°  Feasibility  deteralnatlon  of  artificially  Intelligent  "expert  systea"  utilisation  In  the  welding  operation. 

(U)  For  FT  1984,  It  Is  planned  to: 

o  Continue  davelopaant  of  robotics  applications. 

o  Continue  coaputar  aided  design/ coaputar  aided  nanufacturlng  davelopaant:  lapleaant  aanufacturlng  processes  on  pilot 
bases. 


o  Deaonatrate  octal  astrlx  coapoalte  aeterlals  production  techniques  and  procedures  for  ship,  aircraft  and  aerospace 
developasnt  systesw. 

o  Continuing  developaent  of  autoaated,  expert  welding  systea. 

(U)  Prograa  to  Coapletlon:  This  Is  a  continuing  prograa. 

*•  «0  PROJECTS  OVER  810  MILLION  IN  FT  1984:  Not  Applicable. 
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Program  Element:  (37  32H 


Title:  Marins  Corp«  Advanced  Manpower  Training 
Systen* 


<CJ)  OTHER  FT  1984  APPROPRIATIONS  TUMPS: 


FT  1982  FT  1983  FT  1984  FT  1985 

Actual  latlaate  Estimate  Estimate 


Total  Total 

Additional  Eat 1  mated 

to  Completion  Coat 


Training  Davlcaa  and  Slawlatora: 

Manual  Vargama*  -  479  101  -  6,610  7,100 

Quantity  (.299)  (40) 

F.  (U)  RELATED  ACTIVITIES:  0.  8.  Anri  Simulated  Tank/ Anti-tank  Gunnary  Syatam,  Multiple  Integrated  Laaar  Engagement  Syaten 
(NILES),  Individual  Remote  Target  System,  Armor  Eamote  Target  Syatam  (AMTS),  Army  Inetruetlonal  Management  Syatam.  1).  S.  Haw: 
Electronic  Welfare  Simulation  davolopmante,  8M0KST  SAM,  Taraatlla  Training  Syatama.  All  cervlcaa'  actlvltlee  are  supporting  the 
Joint-service  Conputerlaad  Adaptive  Tenting  project. 

G.  (U)  MOM  PREFORMED  ST:  In-Houae ;  Navy  Faraonnel  Raaearch  and  Development  Canter,  San  Diego,  CP,  Contractora :  Bolt, 
leranak,  and  Neuman,  Cambridge,  HA;  McDonnell  Douglas,  St.  Loula,  HO;  HICAT  Syatama,  Oram,  OT;  Rehab  Group,  Inc.,  San  Diego,  CA; 
Dacleion  Syatama  Aaeoelatea ,  Inc,  Rockville,  HD. 

H.  (0)  PROJECTS  IMS  TSAR  $10  MILLION  IN  FT  1984: 

(U)  Project  C0073,  toman  tasourcea  Management  and  Foreciatlng:  Thla  la  a  continuing  project.  The  purpooa  of  thle  project  la 
to  develop  techniques  inJ  matnoda  that  advance  the  uae  and  control  of  human  raaourcea  In  tha  Marina  Corpa. 

(U)  In  FT  1982,  the  following  wee  accomplfahad: 

o  Integration  of  pravloualy  developed  assignment  node  1 a  au  they  pertain  to  flrat  tarn  anlletad  Marine!  waa  completed. 
Thaaa  modal*  will  aaalat  peraonnel  manager*  In  optlmlalng  tha  aaalgnment  functlona. 

o  Development  of  computerised  adaptive  accealon  taatlng  and  analyala  of  technological  method*  tt  facilitate  the  Free  lee 
Personnel  Aaalgnment  Syaten  (PMFAS)  Integration  in  tha  overall  manpower  management  ayatca  wan  continued, 

o  A  three  veador,  nultl-atage  contract  waa  let  for  Conputerlaad  Adaptive  Taatlng  (CAT). 

o  Preliminary  Dealgn  Review*  (PDR)  by  the  three  Computerised  Adaptive  Testing  vendor*  waa  accomplished  and  prototype 
production  for  teat  and  evaluation  (Stage  II)  waa  Initiated. 

o  The  development  of  the  Automated  Recruit  Management  System  to  automate  the  full  epectrum  of  ei’ listed  and  officer 
peraonnel  procurement  waa  continued. 

(U)  FT  1983,  It  le  planned  to  continue: 

o  The  development  of  the  Predae  Peraonnel  Assignment  Syatem  and  the  Autoauted  Recruit  Management  System, 
o  An  Objective  Force  Model  will  be  developed  to  assist  planners  In  shaping  future  personnel  targets, 
o  Production  of  prototype  for  teat  and  evaluation  (CAT  STAGE  tl)  will  be  completed. 


Program  Ileaenr:  6Vjgj 


Title :  Narine  Corps  M'n«e«l  Manpower  Training 
Sy»t— «  ~ 

(0)  The  FT  11U  program  consists  of: 

o  Continued  development  of  manpower  nethoda  and  procedurea  in  eupport  of  Precise  Personnel  Assignment  Specs*. 

o  Transition  of  tha  following  Rxploratory  Development  projects*  special  assignment  battery  for  Drill  Instructors  and 
racruiters;  systematic  procedurea  for  granting  enlistment  waivers;  initiatives  for  reducing  attrition  of  Homan  Narines; 
separation  and  retention  survey  prograa;  urban  area  eloee-alr-aupport  training  program;  and  professional  military 
education  courses. 

o  Development  of  Computerised  Adaptive  Tasting  -  Stage  2  will  be  completed  and  production  and  installation  (Stage  1)  will 
be  initiated. 

o  Continued  development  of  the  Automated  Recruit  Management  System  and  the  leadership  program. 

(U)  Project  C007A,  Training  Devices  and  Simulators;  Continuing  project  for  development  of  training  devices  and  simulators 
which  are  not  or  cannot  be  developed  la  conjunction  with  a  major  end  item.  Simulated  Tank  Anti-Armor  Gunnery  System  (STAGS)  - 
device  for  training  Infantrymen  in  field  firing  anti-tank  weapons  without  nead  for  ranges,  eumunlr. ion  or  weapons.  Manual  Hargama 
Saaed  Tactical  Training  System  (HHG)  -  a  earlaa  of  training  systems  to  give  unit  commanders  and  their  staffs  an  opportunity  to 
practice  tha  tactical  decisions  they  would  have  to  make  on  a  real  battlefield. 

(U)  In  PT  1081,  tha  followlag  was  accomplished: 

o  Testing  of  the  advanced  development  model  for  the  Nli  Rifle  of  the  Dalveraal  Infantry  Weapons  Trainer  was  completed. 

o  Advanced  Development  of  the  Anti-Tank  Weapons  System  Nodule  for  the  Simulated  Tank/ Anti-Tank  Gunnery  System  was 
initiated. 

o  Development  of  a  family  of  manual  varga nee  continued. 

(U)  In  FT  1S83,  it  is  planned  to  continual 

o  Advanced  Development  of  the  Anti-Tank  Weapons  Nodules  for  Simulated  Tank/ Anti-Tank  Gunnery  Syute*. 
o  Advanced  Development  of  tha  battalion  and  Narine  Amphibious  Force  (MAF)  warganca. 
o  Field  tha  prototype  tor  company  wargama. 

(ll)The  FT  ISM  program  consists  of  Engineering  Development  of  the  Slnulated/Taak  Anti-task  Gunnery  System.  Advances 
.Development  of  other  Infantry  Weapon  System  modules  will  continue.  Development  of  manual  wargsana  will  continue . 

(U)  Project  COM2,  jhrim  Corps  Tralnlaa  Resources  Development  and  Analysis  I  This  is  a  continuing  project  that  Identifies 
nethoda  and  techniques  te  Improve  the  ef (ectivnneee  of  training  conducted  throughout  the  Marina  Corps. 

(U)  In  FT  1*82,  the  followl*  was  accomplished: 

o  Tha  requirements  statement  was  completed .  An  analysis  of  feasible  alternative  methods  of  meeting  those  requirements 
through  automation  was  coaplatad. 

o  Identification  of  possible  computer  applications  in  Narine  Corps  formal  schools  continued. 


Propria  Element i  637jj)  Titles  Marine  Corpa  Mwawd  Manpower  Tralntng 

SjifUW  " 


(U)  tn  FT  1*83,  tt  la  planned  Co: 

o  Continue  development  of  conceptual  uethoda  for  the  employment  of  autoauttlon  In  eupport  of  all  taaka  Identified  In  the 
Inatruct iooal  3 gratae  Deelgn  (ISO)  proceaa  and  In  the  management  of  Marine  Corpa  tralnlnt  reeourcea. 

*  8 

o  Initiate  eelectlon  of  a  prototype  ayatee, 

o  Coeaence  lnatallatlon  and  evaluation  of  the  prototype  ayatee  ft  a  Marine  Corpa  fomal  ehcool* 

(U)  Tho  PT  1984  program  conaleta  of: 

o  Continue  evaluation  of  prototype  aye tea. 

o  Continue  development  of  teehalguea  for  autoeated  lnatructloaal  ayataa  deatgn. 

o  An  analyala  of  Caeputer  Asalated  Inatructlon  requlrementa  will  be  conducted  In  order  to  determine  the  feaalblllty  of 
autonated  Inatructlon  In  eupport  of  the  fixed  nectary  variable  time  concept, 

(II)  Project  CI712,  08MC  Profeaalonal  Military  Education:  The  purpoaa  of  thin  prograa  la  to  deelgn,  teat,  and  evaluate  new 
lnatructloaal  delivery  ayatama  euoh  aa  teleconferencing  and  Interactive  video,  which  nay  be  Identified  aa  effective  alternatlvea  - 
for  lapraving  the  Narine  Corpa  profeaalonal  military  education  program. 

(U)  In  PT  1982  and  PT  1983  thla  effort  la  in  Exploratory  Devalopawnt  (6,2).  Subaeqoent  to  tranaltton  to  Advanced  Development 
(6.3)  In  PT  1982  It  la  planned  to  dealgn,  implement  and  evaluate  a  method  for  teaching  fire  eupport  coordination,  which 
will  Incorporate  Interaction  among  lmatructora  and  atudente  enrolled. In  the  Amphlbloue  Warfare  School  Extanalon  Couree. 

(II)  The  PT  1986  program  conaleta  of< 

o  Continued  analyala  of  alternative  mat hod a  which,  baaed  upon  the  reeulte  of  prevloua  Exploratory  Davel'pmant,  a  how 
potential  for  Improving  Inatructlon  In  reeldent  and  nonreeldent  couraea. 

I.  P8DJECTS  om  810  MIU.10H  IK  PT  1986:  Not  ^pllcable. 


A.  (0) 

Projoct 
Mo _ 


Mil** 
Ml  200 
Ml  202 
Ml  20) 
M120A 


Ml  204 


Ml  20) 


Him 


M1391 


M177S 


ft  1W  MBM  (PjftlRCt  UiHffil  (Dollars  to  Thousands) 


PT  1982 

PT  1983 

PT  198A 

PT  1983 

Additional 

to 

Total 

Setlnatad 

Title 

AeSSSL. 

tetlaato 

Satinets 

Satinets 

Ccamlotlon 

Coat 

TOTAL  POD  PROGRAM  ELMMT 

8,9/9 

6,200 

6,553 

10,626 

Continuing 

Continuing 

VIOL  Visual  Techaelogy  Research  Slauletor 

A03 

0 

0 

0 

0 

3,281 

Visual  Technology  Research  Slauletor  Dtllltatlon 

2,298 

2, AAA 

0 

0 

0 

7,A09 

Integrated  Maintenance  Training  System 

JOA 

S80 

0 

0 

0 

1,912 

Indlvldeal  Adaptive  Training  System 

561 

n 

0 

0 

0 

9A1 

Microcomputer  Architecture  tor  Trainer  Syeteas 

313 

7) 

0 

0 

0 

597 

Jhicomatlon  of  Pert  Task  Trainers 

769 

0 

0 

0 

0 

1,091 

Dye  sale  Scene  Vleual  Display 

0 

ISO 

0 

0 

0 

1)0 

Naltl-Spectral  Image  Stmeletloa 
helmet  Meaated  Display 

12A 

779 

0 

0 

0 

90) 

,  1.79) 

1,870 

0 

0 

0 

3,6(3 

Training  Devices  Technology 

1  0 

0 

6,33) 

10, A2A 

Continuing 

Continuing 

Aa  this  lo  ■  continuing  ptanw,  tin  above  funding  includes  out-year  escalation  and  oacampoeoos  all  uorfc  and  dovolopamnt  phtm 
now  planoed  or  anticipated  through  ft  IMS  only. 


*•  (0)  Sgg  DRSCRIPtlOM  Of  MM  AMD  HIgglOM  MDl  This  program  daala  with  development  and  danonatratloa  of  now  capaMlltlaa 
in  training  equipment. Principal  focna  1>  on  proof -of -concept,  rnductlon  of  rink,  and  coat  effectiveness  In  device  acquisition 
(approximately  |800  all  lion  la  ft  IMA).  Currant  technical  anas  Include  ad  vane  ad  slamlatlom  of  visual  and  aeaeor  syeteas,  pert- 
taak/low  coat  training  alternatives  and  Intelligent  ayatans/werganlng.  Projects  In  this  pragma  provide  the  principal 
development  llaka  between  Pt  62737M,  Mann  factors  and  Simulation  Technology  and  first-article  procurement  in  aviation,  surface 
and  subsurface  ays teas. 


C.  <U)  COKPARHOM  MltM  ft  1M3  DMCRIPTITR  SlIMARTt  (Dollars  In  thousands)  To  reduce  Internal  Navy  administration,  all 
projects  ham  bean  aargad  Into  a  single  project  -  M177),  Training  Devices  Technology.  To  provide  for  Congressional  review  of 
aaparate  efforts,  the  fotaar  projects  will  be  shown  as  subprojects.  All  cermet  projects  sad  approved  owtyaar  efforts  were 
—PP»d  late  els  Product  Areas,  than  consolidated  Into  a  single  project.  The  latent  of  this  restructure  la  to  enhance  the  Navy's 
ability  to  taka  advantage  of  major  breakthroughs  from  PS62737M  and  within  PR63733M  and  advance  to  proof -of -concept  teatlrg  aa 
rapidly  aa  possible.  Mapping  of  these  projects  Into  the  PT  IMA  Product  Areas  la  aa  follows:  Subproject  Oil  Product  Area 
Training  Technology  Danonatratloa  A  Utilisation  wee  restructured  from  the  coot leu  leg  project  Ml 200  (VT13  Utilisation);  Subproject 
02)  Visual  Systems  tlsaslatloa  Development  was  restructured  from  Ml 391  (helmet  Mounted  Display),  M1209  (Dynamic  Scone  Visual 
Display),  Ml  208  (Computer  Qa as rated  Imagery  for  Simulation),  and  VI 38 9  (VTOL  laser  Display);  Subproject  O':  Computer 
Architectures  for  Training  Syeteas  mas  restructured  from  H120A  (Microcomputer  Architecture);  Subproject  OAt  Part  Teak  Training 
Alternatives  mop  restructured  from  Ml 202  (Integrated  Maintenance  Training  System),  MIAS)  (Part  Tank  Training  for  Nlealle  Invelope 
Nacogaltioa),  and  NIAS)  (lad  Deaeration  Maintenance  Training);  Subprojact  03 t  Intelligent  T reining  Systems  Development  wee 
restructured  from  H120A  (Auteantloa  of  Part  Taak  Tralaera),  M1A7S  (Decision  Training  for  Tactical  Tbams),  and  M167A  (Expert 


Syeteme  for  Instructor  Support)!  Subproject  OAt  Sensor  Simulation  Development  was  restructured  from  H1390  (Miltl-Spectral  Inage 
SlmOatloa)  ami  M1A7A  (Acoustic  Signal  Generator  for  Soaar  Training).  In  ff  1982,  Navy  budgetary  adjustments  resulted  In  a  net 
reduction  of  971  tdilch  moulted  in  the  following  decreases  in  project  funding!  Project  1199,  Visual  Technology  Research  Simulator 
-1);  Project  1200,  VI seal  Technology  la search  Simulator  Utlllaatlon  -32);  Project  1202,  Integrated  Ifelateaaaea  Training  System  -A; 
Project  1204,  Autonation  of  Part  Task  Trainers  -31)  end  Project  1391,  lelast  Mounted  Display  -310.  la  FT  1983,  Congressional 
reductions  amounted  to  1,199  which  resulted  In  the  following  change*  in  project  funding :  Project  1200,  Visual  Technology  A* anarch 
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h.  (u>  whiten  um  mu  no  kouw  m  ft  iwi 


Deetcee  Tachaolo 


(U)  for  ft  1H4,  Mark  alir  this  Profraa  lleaent  la  couolUttal  Into  a  tingle  project  (¥1773),  <1«1M  Into  ala  product  Una 
araaa  with  aaa  or  aoro  auktaaka  uader  each  project  area.  Carraat  produce  trace  tad  proponed  work  «.«  Identified  kotow* 

Bnsaar  ~ 

application*  to  adlltary  tlight  training  taaka.  However,  tka  application  of  vlaual  plantation  technology  to  advanced  (light 
training,  beyond  takooff  and  landing,  eootlnwaa  to  experience  algalf leant  davelopneut  dtfflcultlaa.  Conputer  lnaga  gnnaratlon 
proklnna  can  In  aaq  lnatancoa  ka  toaaanod  through  trad*  -of  fa  or  caa^renleae  In  capability  and  pefurnaoce*  Bowtvor,  trede-orfe 
batunaa  euhayatan  pnrforoaaca  and  coat  affactlonoana  aa  naaaumd  by  total  ayatan  perfomaoca  and  coal  effactlvaaeea  continoao  to 
k*  a  wary  napanalvn  laaoa  oonr  tha  eouraa  of  tralnar  davolopnant  aad  delivery.  Tha  foe  we  of  thla  aubprojoct  prograai  la  to 
provide ■  (a)  a  taat  bad  for  hardanro  pnrforoaaca  raaoarch  to  lapro**  atatn-of-tha-nrt  flight  alouUtor  vlaual  technology  aad  (b) 
huoaa  parformac*  rn anarch  tu  nvaluata  tha  affact  of  vlaual  technology  la  pilot  porforaaac*  aad  traaafar  of  training 
affactlwanaaa  la  a  tlaulator  anvlronoaot.  Tha  *  it  parlance  gained  to  data  la  tha  vlaual  Technology  leaner  eh  Slaulato.  continuer  to 
point  to  tha  aaad  for  daalgn  criteria  guldollnaa  and  tha  ability  to  aaaoahlo  toatod  miheyetaaa  late  coot  affective  train* re  prior 
to  delivery  to  tha  Ploct. 

(U)  Sapoctod  Payoff  I  Sobprojoct  «U1  provide  taat  fadlttlea  far  ovaluatloa  aad  deno  narration  of  new  technical  capabllltlea 


(U)  Sapoctod  Payoff!  Sobprojoct  «U1  provide  taat  fadlttlea  far  ovaluatloa  aad  deno  narration  of  new  tachalcnl  capabllltlea 
developed  under  exploratory  end  advanced  davolopnant. 

(II)  la  n  !9f2  tha  Vlaual  Technology  guooarch  Slaulator  one  uaad  to  conploto  Coovuatlooal  Takooff  aad  Landing  daalgn  criteria 
davolopnant  for  carrtar  landing  training:  Initiate  terrain  raaearch  program,  Including  olr-to-aarfac*  uaapooa  delivery  and  Ion 
level  flight.  Tha  aystan  aaa  also  uaad  by  flaat  project  taaaa  for  evaluatloo  of  vlaual  ayataaa  for  F/g-lS  cad  W-U, 

(U)  The  FT  IMS  prograa  coaeteta  oft 

o  Determining  vlaual  slnulotlou  detail  required  for  taaka  tueh  «c  aircraft  aapact  racogaltioa  aad  foraatloo  flytag. 


o  ha  fining  of  Vertical  Takooff  and  Leading  alaulatloa  regut rente t a . 
o  Nalnteaance  aad  Inatrnctor/Operator  Station  danoaat rat toon . 
o  Aatl-Suhnarlaa  Warfare  danoaat rat ton. 

(U)  Tor  FT  19M  It  la  planned  tot  / 

e  Continue  VTOL  tralnar  doalga  criteria  tavaatlgatloaa. 
o  Dvalaata  CTOL  daalgn  criteria. 

o  barclaa  AW  ay  a  tan  to  aaoaaa  cooperative  perfornenct  of  ocoaa/target  nodala  to  providing  dlaplaye  for  training, 
*  Iatarfaco  advanced  davolopnant  nodal  nultlple  alcrocoaputer  danoaat ration  ayatan. 


o  trope re  for  luplenaatatlou  of  nultl-ooa 


(II)  Tka  planned  FT  ItN  -  FT  ISdg  prograa  will  continue  Conventional ,  Vertical  aad  Short  Takooff  aad  Landing  raaaarcb 
anpheatalag  evaluation  of  adeaacad  dlaplny  technology)  coupleta  lye-Slavud  Dleplay  Integration  and  Taat  a  value  t  Ion  in  IMS 
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followed  If  Hal  war  Mounted  Display  in  1986/1;  evaluate  aultl-aicrocoaputer  systea  to  slaulator  operation;  install  nultl- 
•l»*latloo  ays tea  in  Visual  Technology  kesearch  alnulator;  deteraine  optlaua  alaulatlon  requi resents ,  ard  provide  specif 
for  acquisition;  continue  use  of  ASH  ayataa  for  fidelity  requireaents  atudlet. 

(U)  Subproject  02 i  Production  Area.  Visual  Systeaa  Slaulatlon  Developaentt  Included  within  this  project  area  are 
projects!  (1}  W1208,  Coaputcr  Generated  laagery  for  Slaulatlon;  (2)  H1209,  Dynaale  Scene  Visual  Display;  (?)  W1389,  VT 
Display;  and  (6)  W1391,  Ha last  Mounted  Display.  Available  visual  slaulatlon  technology  la  not  adequate  to  provide  hlg 
laagery  over  a  wide  fluid  of  vlaw  for  lov  level  flying  and  navigation,  air-to-ground  target  acquisition  and  weapons 
training.  It  addition  to  high  detail,  slaulatlon  of  low  level  flying  requires  dynaale,  rapidly  changing  visual  displays 
Is  an  laaedlate  new  for  taproved  visual  display  technology  to  allow  these  tasks  to  be  adequately  trained  at  an  affordabl 
This  subproject  hce  two  njit  thrusts:  One  focuses  on  dynaale  scene  content  and  the  hardware  and  software  raqulreaents 
detail  laaga  generation  syatea  design;  the  other  focuses  on  the  ijtTslopatnt  and  evaluation  of  a  pilot  heluet  aounte 
projector  to  display  the  high  detail  across  a  wide  field  of  view  at  costa  auch  lower  than  currant  wide  field  of  view  ays t 

(U)  Expected  faroffi  Subproject  Is  expected  to  provide  a  reduction  of  froa  $15  to  $20  allllon  dollars  per  copy 
visual  ay stdi. 

(U)  In  VT  1982  procureaent  of  the  pilot  Kelaet  Mounted  Loser  Projection  Syatea  (Helaet  Mounted  Display)  was  Initiated 

(U)  The  FT  1983  prograa  will  address  the  display  part  of  the  visual  slaulatlon  problaai 

o  High  detail  laagery  for  any  direction  In  which  the  pilot  turns  hta  head/eyes  will  be  provided  at  greatly 
cost  utilising  results  froa  successful  6.2  efforts. 

o  Procureaent  specifications  will  be  developed  for  prograauable  aultlprocesaor  advanced  Coaputcr  laage  Gel 
(f--C)  syatea  to  test  previously  developed  architectures  in  real  tlae.  The  CIG  syatea  will  support  noraal, 
window  can purer  displays  as  well  as  the  Helaet  Mounted  Display. 

o  Develop  want  of  alternative  display  technology  Including  advanced  light  valves  and  off-the-haad,  heed  i 
tracked. 

(U)  Por  Pt  1986  It  Is  planned  to! 

o  Continue  procureaent  of  the  Helaet  Mounted  Display. 

o  Initiate  procuraaMst/davelopaeur.  of  the  coaputer  laage  generation  syatea. 

(0)  Thu  planned  Pf  1983  -  PT  1988  prograa  will  Install  the  Helaet  Mounted  Display  on  the  Visual  Technology  lasearch  Si 
for  paraastar  studies  leading  to  design  criteria  and  specifications  for  acquisition  of  trainers;  install  the  cuaputei 
••“•ration  systaa  In  the  Sleulator  as  the  laage  source  for  tradeoff  studies  between  conventional  displays  and  Helaet 
Display. 

<u)  Subproject  03t  Product  Area,  Coaputer  Architecture  for  Training  Syatea:  Included  within  this  projsct  area  la  tlx 
fro Jact  H1206,  Microcomputer  Architecture  for  Trainer  Syataas.  The  use  of  a  large  variety  of  eabedded  computers  and  aai 
prograaalng  languages  In  training  systsas  has  created  a  large  Inventory  In  which  there  Is  little  coasumallty  of  ha 
language,  software  prograas  or  docuaantstlon.  Use  of  standard  allltary  general  purpose  coaputsrs  to  reduce  this  prolll 
sad  associated  costs  have  not  been  successful  due  to  their  performance  llalcatlona  In  asetlng  the  very  high  pre 
requlreaaats  taposed  by  real-tlae  slaulatlon  for  training,  other  technical  constraints  and  high  acquisition  costs.  Atta 
•UaditdlN  the  prugraaalng  and  docuaantatlon  of  trainers  through  the  use  of  available  sod  approved  Hlghnr  Order  Language 


Program  Umsli  63733H  TitUs  Training  Devices .  Technology 

progrualdg  such  u  FORTRAN  have  had  Halted  auecaaa  due  to  Inefficiency  In  coda  ganerntton  for  mal-tlma  execution  In  aodarn 
tratnara  and  tha  Inherent  problems  associated  with  attempts  to  tranafor  programs  for  ona  trainer  hardware  configuration  to  a 
dlffarant  hardware  configuration.  In  addition,  tha  currant  coat  of  training  by  alaolatlon  contlnuta  to  Increase.  A  significant 
part  of  thla  lncraaaad  coat  la  directly  attributable  to  computer  hardware,  coaputar  aoftwara,  and  thelt  field  .atppott.  Thla 
subproject  la  focusing  upon  an  effort  to  develop  an  advanced  development  model  of  a  multiple  microcomputer  architecture  end 
control  concept  which  will  he  used  to  derive  application  and  technical  data.  These  data  will  be  usao  to  evaluate  multiple 
microcomputer  designs  and  control  concepts  ana  to  prepare  detailed  trelner  computer  specifications  In  order  to  control  the 
introduction  and  application  of  advanced  microcomputer  technology  In  future  trainers.  In  addition,  standardisation  of  traloar 
computer  system  components ,  languages  and  aoftwara  modules  la  assaatlal  to  significantly  redoes  total  life  cycle  coats.  'the 
proposed  development  will  result  in  atnndardlsatloo  of  trainer  computer  system  ucchltvcture  and  application  techniques  through 
tha  use  of  comawrclally  available  ale reprogrammable  microcomputers  and  eventually  n  complementary  Higher  Order  Language. 

(U)  Espactad  Payoff i  Approaches  to  hardware  and  aoftwata  expected  to  raduca  computer  costa  by  60  percent. 

(U)  Tor  T1  1>#A  it  la  planned  to: 

o  Initiate  advanced  development  of  demonstration  system, 
o  Select  math  model  for  damnna tret loo,  partitioning  and  progressing, 
o  Design  tbs  computer  system  architecture. 

c  Identify  hard  were  for  procurenent  end  software  constraints, 
o  Procure  required  development  htrdwsre/flrmware/softwars. 
o  Tabrlcata  demonstration  system, 
o  Partition  software  end  perform  module  prograamlng. 
o  Integrete  herdwera/eof twere  with  the  Government  facilities, 
o  Initiate  evaluations  and  demonstrations . 

<U)  Subproject  OAt  Product  Arse.  Tart  Task  Training  Alternatives!  Included  within  this  subproject  wars  former  projects: 
(l)  ¥1201,  Integrated  Maintenance  Training  System;  (2)Ul443,  frsrt  task  Trainer  for  Missile  Envelops  Recognition;  and  (3>'M1665, 
Sscoad  Generation  Maintenance  Training.  Thla  product  area  focuses  on  cost-effectiveness  In  training  devices  via  development  of 
alternative  technology  for  certain  segments  of  high-cost  training.  Adaptive  training,  automated  performance  aesesemeet,  voice 
technology,  expert  eye tarns  and  micro-processor  technology  demonstrated  in  exploratory  development  programs  will  be  laplamanted 
far  tests  sod  evaluation  In  Automated  Performance  Assessment  Rsvnilal  Training  Syetem,  air  combat  maneuvering  Mleelle  Envelope 
dacognltlon,  portable  maintenance  Job  Performance  Aiding  and  Personal  Electronic  Aid  to  Maintenance,  and  ssnsor/vshlcls-control 
operator  training  such  as  for  Remotely  Controlled  Vehicles.  Tor  the  8H-3H  helicopter  cockpit  procedures  trainer,  a  coat 
reduction  from  $1.6  ell lion  to  $333  thousand  mbs  realised  by  the  euketltutloo  of  alternative  technology  Including  fabricating  and 
document lag  to  hast  commercial  practices  vice  toms  Military  Standards:  providing  fidelity  only  to  the  extent  necessary  to 
accomplish  required  training:  and  eliminating  redundancies.  Tbs  earns  technology  was  applied  to  the  EA-3B.part  task  trslnar  with 
a  corresponding  savings  of  $3.2H.  Flans  are  In  prograaa  for  Implementation  of  thla  technology  In  LAMPS  HE  HI,  KA-36,  CB-33, 

LVT-7AI,  TH-57  and  EA-«I  leu  cost  training  system  developments. 

(0)  Expected  revolt:  Cost  reductions  ear  1m  tad  to  be  between  $1  to  $2  all  Hoc  par  device. 
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(U)  In  IT  1982  completed  a  aodel  for  a  portable,  programmable  maintenance  job  performance  aid.  Including  development  of  data 
baaea. 

(U)  The  ff  1983  program  will  Initiate  denonatratlon  and  flald  evaluation  of  Automated  Performance  Aaaeeament  Remedial 
Training  System. 

(U)  for  FT  1984  it  la  planned  to: 

o  Saiact  high  payoff  Hlaella  Envelope  Recognition  varlablca  from  6.2  program  for  Incorporation  Into  a  proof  of  concept 
device . 


o  Complete  Automated  Performance  Assessment  Remedial  Training  Syaten  evaluation, 
o  delect  candidate  for  Navy  demonstration  of  Peraonel  Electronic  Aid  to  Maintenance  technology. 

(U)  The  planned  FT  1985  -  1988  program  mill  develop  proof  of  concept  device  and  conduct  taatlng  of  Mlnalle  Envelope 
Recognition:  develop  functional  n pacification!  for  generic  Job  Performance  Aid  and  Navy  application  of  Pereonal  Electronic  Aid 
for  Maintenance;  aelect  high  payoff  variables,  develop  proof  of  concept  device  and  begin  tenting  aenior /vehicle -control  operator 
training  eucb  at  for  Remotely  Controlled  Veh-'clea. 

<U>  Subproject  05:  Product  Area.  Intelligent  Training  Syatema  Development:  Included  within  thla  project  nrea  are  project!: 
(1)  V 1 206,  Autonation  of  Part  Tank  Trainers;  (2)  W1675,  Decision  Training  for  Tactical  Teams;  and  (3)  M1674,  Expert  Systaae  for 
instructor  Support.  This  product  area  will  focus  on:  (1)  providing  more  efficient  use^of  expensive  full  wlrslon  training 
mysteaaa  by  Kugmeatatloo  with  intelligent  part-tank  tralnara;  (2)  providing  the  capability  to  train  tactical  ceacie  with  or  without 
ell  team  members  being  praaent  and  (!)  providing  the  basis  for  Intelligent  embedded  /organic  eysteme  which  can  be  used  during 
transit  for  highly  sophisticated  gaming  scenarios.  Emphasis  will  be  placed  on  automation,  augmentation  and  work  load  reduction 
of  Instructor  and  training  personnel  functions  In  order  to  Improve  productivity  and  effectiveness  of  training  devices. 
Artificial  Intelligence,  voice  technology,  and  training  assistance  packages  (which  Include  automation  of  Intelligent  adversaries, 
simulation  of  missing  team  members  and  simulation  of  Instructor/operator  functions)  will  be  tested  for  application  to 
enbedded/orgaulc  on-board  operational  systems  and  shore-based  trainers-  Interfacing  techniques  for  team,  operator  and 
maintenance  training  will  be  avaluntad. 

(U)  Expected  Payoff:  Work  In  this  area  provides  technology  for  gaming  approaches  to  the  development  of  specific  warfare 
skills.  Thla  will  result  In  higher  levels  of  operational  readiness. 

(U)  In  FT  1982  developments  In  Artificial  Intelligence  and  related  technologies,  and  lessons  learned  from  6.4  projects  In 
"strap-on"  training  packages  were  reviewed.  \ 

(U)  The  FT  1983  program  will  develop  plans  fot  Identification  of  target  systems. 

(U)  Tor  FT  1984  It  Is  planned  to: 

o  Initiate  missing  team  member  models  for  surface  Combat  System  Team  Trainers, 
o  Identify  wargamlng  application  fer  training  aaststance  package  proof -of -concept . 

(U)  Planned  FT  1983  -  FY  1988  program  will  complete  and  evaluate  mlrslon  team  member  models  for  combat  System  Team  Trainers; 
develop  and  evaluate  Intelligent  adversary  for  tactical  training. 
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(U)  Subproject  06?  Fretot  tag,  Sanvnr  Simulation  jwglgwwt:  Irnludad  within  this  project  erne  ere  projects:  (1)  WI3J0, 
Hultl-Spectrel  Inage  Slaularlon;  aoJ^i)  W  fb76,  Acoustic Slgnri  Ceneratot  for  Scnar  Training.  Mew  operational  target 
acqulsltlon/weapoat  delivery  eultea  are  designed  to  receive  and  correlate  data  free  a  rurlf.ty  of  aanaor  sources.  Current 
tralnere  and  training  slnulatora  have  Halted  aanaor  capabilities  tot  are  not  able  to  efiectlvaly  al*ula';>  multl-spucl ral  aenaora 
for  low  altitude  elisions.  Advanced  eulti-apectral  weapon  ayetams  ate  Wing  studied  to  determine  their  training  requiranenta  and 
poealble  almulation  technologies.  The  capability  to  effectively  alaulate  theae  new  eultl-epectrel  platforms  nuat  be  avallaole  to 
the  fleet  by  the  midHSOs.  Thia  product  area  kill  develop  -hi  capability  to  alaulate  aenaora  employed  in  nir,  surface  and 
aubaurface  weapon  ayataa  platform,  forward  Looking  Infrared,  tow  Light  ’peel  TV,  aonar  and  radar  aanaor  a  J !  .ana  auat  ba 
aodellad;  data  received  from  the  tralooe  pnitelntng  to  theaa  aeneon  oust  be  conalatar-  and  correlate  with  data  provldad  by  tha 
vlaual  ayataa.  Achlavlng  thia  capability  rftqwl'os  adap.tng/developing  ntnacr  node  la  and  providing  raaliatlc  data  baaaa  to 
coordlnata  aanaor  Input*  to  dlaploya  and  to  tlio  simulated  vlaual  anvlronnant. 

(U)  Expected  Payoff:  Currant  waapoa  aynteaa,  F/A-18  and  i*tt,  aoploy  aansora  which  cannot  bo  efficiently  simulated*  Thia 
work  will  allow  flight  pet-nommel  to  lncraaaa  training  randtaaaa  .f  qnlf’ienntly. 

(U)  In  FT  1982  undnr  exploratory  development,  technology  gapo  in  elnulating  Multi  opwctral  Images  have  hern  Identified  and 
development  of  real-time  demonstration  system  'nltletad  to  produce  required  high  resolutive,  uljh  ««.'*!!  J.naor  imagery.  benign 
provides  correlation  between  tensor*  for  combat  en*,rg<  atti-/  vapona  delivery  lor  mulllplatrnrm  applications  with  auphaala  on  Jnw 
leva!  flight. 

(U)  Thw  FT  1983  program  will  establiah  so  ASM  system  to  demonstrate  the  performance  of  ocean  end  target  w*dr'.«  developed 
under  exploratory  development. 

(U)  For  n  1984  It  la  pananvd  to: 

o  Complete  procurement  -f  Nultl  -Spectr-,1  Image  simulation  eysten. 
o  Install  In  Vleul  Technology  Enaearch  Slrulator  facility, 
o  Initiate  evaluation  of  training  acceptability  and  effectiveness, 
o  Transition  AW  system  to  training  technology  c'vmonet  rat  loft  ard  utilisation  eifort. 

(S)  The  planned  FT  1983  -  1988  prograa  will  complete  dultl-Speccvel  luge  training  evaluation  and  prepare  specification  for 
use  In  acquisition;  add  Bluctronic  Warfare  end  radar  limitation  capability  and  cveiuata. 

1.  (IdmUJECTS  OF  HOES  7K1H  810  MILL10M  IM  FT  1980:  Hot  applicable. 


FY  19? 4  RDT*E  DESCRIPTIVE  SUMMARY 


Prograa  F, learnt:  63739N 

DoD  Mission  Area:  952  -  Environmental  and  Life  Scleacea 


Title:  Personnel  Productivity 

Hudget  Activity:  2  -  Advanced  Technology  Development 


A.  (U)  FY  19f*  RESOUHCBS  (PROJECT  LISTING) :  (Dollara  in  Thousands) 


Project 

FY  1982 

FY  1983 

FY  198* 

FY  1985 

No  Title 

Actual 

EaLlmate 

Estimate 

Estimate 

Additional  Total 
to  Estimated 

Coapletlon  Coat _ 


TOTAL  FOR  PROGRAM  ELEMENT 
Z1756  Personnel  Productivity 


0 

0 


0 

0 


733  2,157  Continuing  Continuing 

733  2,157  8,000  10,890 


While  thla  la  a  continuing  prograa  clamant,  the  funding  for  the  above  project  Includes  out-year  eacalatlon  and  encoapaaaea  all 
work  or  devalopaent  phaaea  now  planned  or  anticipated. 


B.  (U)  BRIEF  DESCRIPTION  or  ElEHEMT  AND  MISSION  KEEP?  This  prograa  aeeta  the  requirements  for  the  Deputy  Chief  of  Naval 
Operations  (Loglettce)  fot  Increased  productivity  of  Navy  loglctlca  support  organltatlone.  Thaae  organisations  are  being 
relnJustrlallaad  by  such  new  technology  as  automated  uaranouaer  end  fully  autoaated  adalntatratlve  networks.  This  prograa 
Hatches  the  new  technology  with  development  of  new  organisations  and  personnel  aanageaent  ayateaa  to  increaae  the  ability  of 
aanagene,  t  and  workers  to  adapt  quickly  and  further  enhance  productivity.  Previous  efforts  In  exploratory  and  advanred 
development  have  been  very  aucceaeful. 


C.  (U)  COMPARISON  WITH  FT  1983  DESCRIPTIVE  SUTPlAltT:  Not  oppl, cable.  *i  198*  new  start. 

D.  nt)  HHTOING  AS  REFLECTED  IN  THE  FT  1983  DESCRIPTIVE  SWIARY:  Not  applicable.  FY  198*  new  start 

E.  (U)  OTHER  FT  198*  APPROPRIATIONS  FUHD3:  Not  applicable 


F,  (U)  RELATED  ACTIVITIES:  FE  65872,  Productivity  Iwproveaent ,  Is  developing  automated  aystaas  for  the  adatnlatratlnn  of  Navy 
Laboratories.  Work  to  inpreve  Individual  and  group  productivity  has  baan  undertaken  In  P.E.s  61102A  (7*),  Training,  Personnel 
and  Huaar.  Engineering;  62722A,  Manpower,  Parvunnal  and  Training;  63731A,  Manpower  s.sl  Peruonnel  and  62703F,  Personnel  Utilisation 
Technology.  Cenerally,  the  work  conducted  under  these  progrsai  elements  hen  not  been  concerned  with  productivity  per  se,  but 
addresses  It  at  sn  ancillary  fsam  or  frea  c  Halted  perspective,  e.g.,  recruiter  productivity.  In  the  Navy,  productivity  has 
been  addressed  under  P.E.s  61I53N  (*21,  lehavlornl  and  Social  Sciences,  and  preparatory  to  work  In  advanced  developaent,  under 
62763N,  Person-el  and  Training  Technology.  The  present  prograa  eleaent  ,  637C9N,  was  funded  because  of  the  increasing  laportance 
of  productivity  as  personnel  costa  rise  and  the  significant  gains  demonstrated  In  Z1169,  a  project  ending  In  FY  1983  and  dealing 
with  the  productivity  of  civilian  workers.  This  project  was  conducted  under  P.E.  63707H,  Manpower  Control  Systea  Developaent. 

C.  (a)  FORK  PERFORMED  BVi  1M-K0U8E:  Lead  laboratory  la  the  Navy  Personnel  Raaearch  and  Davalopawnt  Center,  Sen  Diego,  CA. 

CONTRACTORS  i  To  h»  detemlned 

* 

H.  (U)  PROJECTS  LESS  THAN  $10  MILLION  IN  FY  1985 :  ( 

(U)  Project  E1T56.  Personnel  Productivity:  (NEW  START)  This  project  will  design  s  personnel  asnageaent  systea  to 

HceossMdata  technological  chsngas  In  the  production  and  adalnlstrstlve  functions  of  logistic  organisations.  With  the 
.apleaentatlon  of  new  technology,  thw  need  for  changes  In  organisational  structure  and  psrsonnel  policy  will  he  evaluated.  A 
aodel  of  the  change  process  will  be  developed  aa  well  aa  a  systea  for  evaluating  and  tenting  proponed  changes.  The  personnel 
aanageaent  ay a  tea  that  evolves  will  enable  the  Navy  to  use  new  technology  In  the  aioat  effective  way  possible  to  Increase 
productivity  and  laprove  sdalnlatratlva  functions. 

(U)  EXPECTED  PATOTfl  Increase  of  nt  leant  101  in  prcductlvlty  of  targeted  work  groups  and  organizations. 


3*8 


( 


Prograa  Eleaent:  637 39 W 


Title  Personnel  Productivity 


(U)  For  FT  1986,  It  to  planned  to  I 

o  Identify  logistic  facilities  (each  aa  automated  warehouses)  which  ara  adopting  now  technology, 
o  Develop  work  (low  analyses  and  work  aeasuraaant  eye tew*  (or  thaw. 

o  Analyse  production  (low  design*  (or  tha  new  tachnologlee  to  dateratna  new  Job  requlreaaents,  new  organisational 
configuration*,  and  aupportlng  peraonnel  ayataa  requlreaents. 

(U)  In  tha  outyaara,  organisational  changes  will  ba  slaulated  on  a  computer  nodal  and  lapleacnted  (or  tasting  In  tha 
organlsatlona  Identified  In  FT  1984.  Product W1 ty  and  other  Indicators  of  organisational  affactlwanaaa  will  ba  awaloatad  and  tha 
personnel  aanagaaant  ays tea  naadad  to  accoaaaoda ta  technological  changes  planned  for  tha  1990'a  will  ba  designed. 


I.  (U)  PROJECT  gw  >10  MILLION  1W  FT  1984i  Not  applicable 


n  1984  RDTAE  DESCRIPTIVE  SWtlAEV 


Proem  Ilumc:  63786N 

DoD  Hlailon  Areai  351  -  Electronic  end  Phyalcal  Science! 


Title:  Airborne  Electromagnetic  end  Optical  Syatema  (Advanced) 

Budget  Activity:  Z  -  Advanced  technology  PevelopmenT 


A.  (U)  *Y  1984  RESOURCES  (PROJECT  LISTING):  (Dollar!  In  Thouianda) 


Project 
No  Title 


FY  1982  FY  1983  FY  1984  FY  1983 

Actual  Kstlnete  Eatlmate  Eatlmate 


Additional 

to 

Completion 


Total 

Eetlmated 

Coat 


TOTAL  FOR  PROGRAM  ELEMENT  3,060  2,960  488  0  TED  TED 

WU646  Airborne  Electro-Optical  Counteraeaauree  3,060  2,960  488  0  TED  TED 

The  above  funding  profile  Include!  out-year  eaealatlon  and  encoupaaaaa  all  work  or  devalopaant  phaaea  now  planned  or 
anticipated  through  FY  1984  only.  ' 

B.  (U)  BRIEF  DESCRIPTION  OF  ELEMENT  AND  MISSION  NEED:  Airborne  Electro-Optical  Counteraeaauree  project  continue!  the  Navy'a 


portion  of  a  joint  aervlce  effort  to  develop  an  Electro-Optical  Counteraeaauree  ayatem  and  develop  technique!  and  aqulpaenta  to 
enhance  eurvlvabl llty  of  Navy/Marine  aircraft  In  operatlone  agalnat  vlnual,  electro-optical  or  laaer  directed  ahlp  or  ehore  baaed 
anti-aircraft  control  ayatema.  Tha  Electro-Optical  Guided  Weapona  Countarnaaaurea  Teat  project  waa  eatabllahed  by  the  Under 
Secretary  of  Defence  (Reaearch  and  Engineering)  aa  the  focal  point  for  coordinating,  eupportlng  and  evaluating  counteraeaauree 
teat  and  analyala  actlvltlaa  applied  to  laaer/electro-optlcal,  guided  weapona. 

c.  (U)  COMPARISON  WITH  FT  1983  DESCRIPTIVE  SUMMARY:  (Dollar!  In  Thouaanda)  Tha  changaa  between  the  funding  profile  ahown  In  FY 
1983  Daacrlptlva  Suaaary  and  that  ahown  In  thin  Deacrlptlve  Summary  for  U0646  are  aa  followa:  FY  1982,  a  decreaae  of  3,687  due  to 
reprograaad.ng  to  higher  priority  programa.  FY  1983,  a  decreaae  of  4,321  raaultad  from  a  reetructurlng  of  the  program  In  reaponaa 
to  the  FY  1982  reprogramming.  FY  1984,  7,291  reduction  In  funding  aa  a  reault  of  dedelona  during  budget  development.  Project 
H0639  funding  waa  dilated  in  FY  1982  and  no  funding  la  provided  for  FT  1983-1983. 


(U)  FUNDING  AS  REFLECTED  IN  THE  FT  1983  DESCRIPTIVE  S»«ART: 


Project 
No.  Title 

TOTAL  FOR  PROGRAM  ELEMENT 
H0646  Airborne  Electro-Optical  Counteraeaauraa 
H0639  Electro-Optical  Guided  Heapooa  Countarmeaaure 

*  Formerly  Program  Element  63796L 

E.  (U)  OTHER  FY  1984  APPROPRIATIONS  FUNDS:  None. 


FY  1981 
Actual 


FY  1982 
Eatlmate 


FY  1983 
Eatlmate 


FY  1984 

Eatlmate 


Additional 

to 

Completion 

Continuing 

Continuing 

Continuing 


Total 
Eatlmated 
Coat _ 

Continuing 

Continuing 

Continuing 


F.  (U)  RELATED  ACTIVITIES:  Llaleon  with  the  Air  Forca  Optical  Counteracaaure  Program  (PR  63743F)  and  the  Army  Optical 
Countermaaeura  Program  ^PB  6371 1A)  will  be  maintained  to  keep  abreaat  of  their  concepta,  technology  and  equlpawnt  development  to 
avoid  duplication  of  effort.  The  pod-mounted  COMPASS  UAIMR  Electro-Optical  countarnaaaurea  la  a  Joint  Navy/AF  development.  The 
helo  Optical  Warning  location-detection  (AN/ALQ-169)  and  Helo  Warning  Racelver  (AVR-2)  are  Amy  developmanta  with  United  dtatea 
Navy  monitoring  progreaa  and  teetlog. 


350 


( 


Program  Element!  BMW  Title  Airborne  Electromagnetic  and  Optical  Syatoma  (Mwm»d) 

C.  (U)  WORE  PERFORMED  BTi  IMjjOUSEi  Pacific  Mlaaile  Taat  Cantar,  Point  Mugu,  CA  (load  laboratory)'.  Naval  Weapona  Cantor.  China 
Lake,  CA;  Naval  Reaaarch  Laboratory,  Uaahlngton,  DC;  Naval  Weapona  Support  Cantor,  Crana,  IN;  Naval  Air  Teat  Cantar,  Patuxent 
Itlvor,  HD;  Naval  Avlonlca  Cantor,  Indlanapolla,  IN.  COHIEACTORSt  ML,  Inc.,  HcLoan,  VA;  Martin  Marietta  Corporation,  Orlando, 
PL;  hiUirdlatr  Corporation,  Norwalk,  CT;  Paclf Ic-Slarra  Reaaarch  Corporation,  Santa  Monica,  CA. 

H.  (w)  PROJECTS  L»8S  THAN  $10  MILLION  IN  FT  1984; 

(O)  Project  W06A6 .  Alrborno  Kloctro-Optlcal  Countamaaauraa:  Thla  project  devalopa  countaraaaauraa  equipment  to  protect 
USN/USHC  aircraft  agalnat  Electro-Optical  and.  (directed  thraate. 

(«/)  In  rr  1982,  joint  United  Stataa  Air  Force  and  United  State!  Navy  teatlng  of  the  OOMPAJS  RAMMER  pod  continued  and  joint 
Unltnd  Stataa  Ar mf  and  United  Stataa  Navy  taatlng  of  the  AVR-2  r  Jwarnlng  racalvar  continued. 

(0)  The  FT  19S)  prograa  conalata  oft 

o  Completion  of  the  COMPASS  HMMRR  taatlng. 

*■ 

o  Completion  of  the  Unltad  Stataa  Navy  Development  Teet /Operational  Teat  II  taatlng  of  AVR-2  (warning  racalvar. 

o  Taatlng  of  competing  aanaora  for  uaa  on  flaad  wing  aircraft. 

***  — « 

o  Continue  w  icouotcmeaeurc  analyala. 

(U)  For  FT  1984.  It  la  planned  toi 

o  Complete  _  _J  warning  countarmeaauree  anaurlng  full  documentation  In  the  event  funda  bacoaa  available  for  later 
raeuaptlon  of  offorta. 

(U)  Program  to  Completion!  To  be  determined. 

I.  (U)  PROJECT  OVER  810  MILLION  IN  FT  1984;  Not  applicable. 


FT  1984  BDT68.M  PRSCRimVR  8'JtCVUT 


Program  Element!  11221H 

DOD  Hlaston  Aroai  112  -  8nn  laaad  Strlfca 


A.  (U) 

FT  1984  BfSOUBCES  (PROJECT  LISTING}! 

(Dollar*  In  Thousands) 

Project 

FT  1982 

No. 

Title 

Actual 

TOTAL  FOE  PBOGBAM  ELEMENT 

85,821 

■0005 

LINEAR  CHAIR 

1,598 

J0091 

Fleet  Ballistic  Mlaalle  Systems 

10,881 

JO  098 

Inproved  Accuracy  Program 

43,822 

SO  94  2 

SSBM  Unique  Sonar 

8,166 

S1265 

SSSN  Unique  Countermeasure  Development 

3,196 

Tit  la  i  float  Ballistic  Hleella  Spates 
Budget  Activity!  1  -  Sttateilc  ftaitmi 


Total 


FT  1983 

FT  1984 

FT  1985 

Additional 

Batlmatod 

Estimate 

Estimate 

Estimate 

to  Completion 

Oort 

30,770 

28,241 

55,335 

Continuing 

Continuing 

0 

0 

0 

0 

25,899 

18,476 

20,037 

29,170 

Continuing 

Continuing 

0 

0 

0 

0 

625,001 

10,083 

4,305 

16,497 

Continuing 

Continuing 

4,211 

3,899 

9.688 

Continuing 

Continuing 

Aa  thla  la  a  continuing  arogram,  tha  above  funding  profile  Include*  out-year  escalation  and  ancoapaaaaa  all  work  and 
development  phase*  now  planned  or  anticipated  through  FT  1981  only,  except  for  projects  90005,  L1NKAJ!  CHAIR,  and  J009A,  Inproved 
Accuracy  Program,  which  were  completed  In  FT  1982. 

B.  (U)  mg  DjgCEimOE  Of  RUWOHT  AMP  KIgSlOH  MMi  This  program  element  funds  development  related  to  the  POSK1DON  Strategic 
Weapon  System  a*  wail  as  other  laprovamant  project*  for  Fleet  Ballistic  Mlaolle  Submarlnaa.  Currant  Fleet  Ballistic  Micelle  System 
efforts  are  related  to  Improvement*  In  fleet  ballistic  mlaalle  submarine  unique  aonars,  fleet  ballistic  mlaalle  submarine  unique 
countermeasures,  and  the  Strategic  Usapen  System  aland  at  extending  af fnctlvanaaa  and  survivability  of  the  P0SS1D0N  (C-3>  Fleet 
Balllatlc  Mlaalle  Weapon  system. 


C.  (U)  COMP A1IS0M  WITS  FT  1983  DCSCklrTlVS  SUtfURtl  (Dollar a  In  thousands)  The  changes  between  the  funding  profile  shown  In  the 
FI  1983  Descriptive  Summary  and  that  shown  In  this  Descriptive  Summary  are  aa  follows!  aa  overall  decrease  of  705  In  FT  1982,  In 
S1265,  SS8M  Unique  Countermeasures,  due  to  a  reduction  In  tha  Mobile  Submarine  Simulator  development  effort;  an  overall  decrease 
of  2,177  In  FT  1983,  2  lu  S09A2,  S8SM  Unique  Sonar,  and  25  In  81285,  SSBM  Unique  Chuntetmeaaurea ,  due  to  nat  repricing  rdjust- 
nanta,  and  2,150  In  81285,  SSBM  Unique  Countermeasures,  as  partial  off-set  for  undistributed  Congressional  reduction;  and  an 
overall  decrease  of  15,372  In  FT  19SA,  2,304  U  J0091,  Fleet  Ballistic  Mlsslls  Submarine  System,  dua  to  a  reduction  of  the  Towed 
Array  Signal  Processor  equipment  Operator  Trainer  Be  saline,  10,351  In  SOSA  2,  SSBM  Unique  Sonar,  dua  to  restructuring  of  tha  Towad 
Array  Signal  Processor  Equipment  (AM/BQQ-9)  program  to  extend  tha  basic  davslopmmot  effort  and  dalay  by  u»  yaar  planned  studies 
to  upgrado  Information  processing  capabilities,  and  2,717  In  S128S,  SSBM  Unique  Countermeasures ,  12  due  to  Congressional 
reductions  in  Consultants,  Studies  and  Amclysas,  and  Haoageamnt  Support,  and  2,705  dun  to  restructuring  of  tha  Mobile  Submarine 
Simulator  Development  efforts. 


D.  (U)  FUMPIMO  AS  REFLECTED  IS  THE  FT  1983  OgSCBIFTlVI  SIBBUBTl 


Pro  J  net 

FT  1981 

FT  1982 

FT  1983 

FT  1984 

Additional 

Total 

Estimated 

Mo. 

Title 

Actual 

Estimate 

latlmat* 

Estimate 

to  Completion 

Coat 

TOTAL  FOR  PROGRAM  ELEMENT 

137,885 

66,326 

32,947 

43,613 

Continuing 

Continuing 

10005 

LINEAR  CHAIR 

5,042 

1,596 

0 

0 

0 

25,899 

J0O91 

Pleat  lalllstlc  Mlaalle  Syatam 

11,013 

10,841 

16,476 

22,341 

Continuing 

Continuing 

JO  094 

Improved  Accuracy  Program 

93,644 

43,822 

0 

0 

0 

625,001 

30942 

SBRN  Unique  Sonar 

24,138 

6,166 

10,085 

14,656 

Continuing 

Continuing 

S126S 

SSBM  Unique  Couct* [measure  Development 

3,648 

3,901 

6,386 

6,616 

Continuing 

Continuing 

Prograa  (lauenti  I  HI  III 


Tltlei  Final  IjlUltU  jjUjtU 


t.  <u)  otwu  rt  iw  igggwimow  fdndsi 


OPH  1/ 

OPN  (M  2)  (U  132210)  2 / 

SCH  it 

OTH  T/ 


rt  1112 

Actual 


Ft  1*6) 
Utlmata 


Ft  196* 
latluata 


rt  i9»s 

totlaaw 

103,1st 

8,30# 

1*2,300 

70.600 


Additional 
to  Coupletlo 

Ooatloalng 

Continuing 

1*3,000 

Continuing 


la tins ted 

Coat 

Continuing 

Continuing 

292,300 

Continuing 


U  (U)  These  fnrii  provide  (or  tha  procurauent  of  tatt  Instrumentation;  egulpuent  (or  aatotananca,  calibration,  handling ,  data 
procaaalng  and  taata  at  a  kora  faellltloe;  alt  ant  Iona  to  tactical  hardware;  overhaul  aqulpoaot ,  non  tactical  hardware  1  and 
Initial  and  raplaalalaaant  aparaa  and  repairs  parta.  taglnalag  in  Ft  198*,  tha  allocation  between  POS8IDON  and  TWDSWT  ltaaa 
will  no  longer  be  ealotalned  and  all  OH  coata  will  ha  ahona  In  thin  prograa  aloanat  rather  than  divided  between  this  prograa 
alaaant  and  Pragma  Kleoant  11220M,  mot  Ft. 

2/  (U)  Tbaaa  (wads  will  proenro  8uhaarlna  Ac  one  tic  Warfare  Syataaa  egulpueata,  Including  Ho  Vila  Suhanrlna  Slnulator  it  ana. 

7/  (U)  Funding  shown  ralatos  to  tha  coaeoraloa  of  two  cargo  ahlpa  to  riant  talllstlc  Hlaalla  capability  (Ft  1981  and  Ft  1985)  and 

tha  raplacsuert  of  tha  TAGH-22  (OSS  lartga  Sant  Inal)  lange  Inatruaantatloa  Ship  (FT  1886). 

*/  (U)  These  funds,  la  support  of  tha  FOgSUXM  nlaalla  and  nlaalla  aadlflcatlon  prograaa  (which  Includes  production  of  FOSSIDOM 
IK-1  reentry  body  nooetlpn  node  of  advanced  graphite  notorial  developed  for  niDK NT),  provide  far  ancillary  checkout  and  test 
flight  egulpeent,  spares  and  repair  parte,  production  tooling  and  facllltlaa,  production  support  and  astronautics. 

F.  (0)  isoalp  ACTmrim  The  following  Fr agree  tlneente  Include  related  technologies  which  contribute  directly  to  tha  Fleet 
ballistic  Kisalle  System  TttDKHT  I  nlaalla  and  TKlMMT  awhaarlan  davelopuent  under  Frngrau  Zleuaat  1 1228N;  advanced  sonar  signal 
processor  dawalopuaat  under  Frograa  llauant  6426*8;  TtltXHT  11  Nlsalla  under  Frogran  Unseat  *337 IS,  Frojact  80951;  Fleet 
talllstlc  Hlaalla  Suhuarlna  Security  l^rovauents  under  Frograa  Uoaaat  1 122*8;  and  Tactical  Towed  Array  Sonar  davelopaent  under 
Frograa  Uaaant  6*7138. 

C.  (U)  WQgg  FhAFOtBtD  STi  MF-gOOSEi  Naval  Underwater  Sysraaa  Center,  Saw  London,  Cf;  Naval  Uactronlca  Systaaa  Cones nd, 
Washington,  DC; Naval  Air  Unvalopnaet  Ooatnr,  Unralnatar  ?A;  Norfolk  Naval  Shipyard,  Portsmouth,  VA;  Naval  Surface  Was  pons 
Canter,  Dahlgran,  TA;  Naval  Caastal  Systan  Cancer,  Paaana  City,  FL;  Naval  Ocean  Syataaa  Cnater.  San  Dingo,  CA;  and  David  S. 
Taylor  Naval  Ship  ha  search  and  Uavolopaant  Center ,  hathasda,  ML  OQgTUCIOMi  lech  head  ItlaalLea  and  Space  Ooapeay,  Sunnyvala, 
CA;  Sparry  Syataaa  Hanagauant  Division,  Croat  Hack,  HI;  lock  wall  International  Corporation,  Anahala,  CA;  Ibnaywall, 
Incorporated,  Hast  Covina,  CA;  Qoatrnl  Data  Corporation,  Hlnnoaplta,  Ml;  Susan  Sclancna  Corporation,  Colorado  Springs,  CO; 
Appllnd  Physics  Laboratory,  Johns  Hopkins  University,  laurel,  W|  Dm  Analytic  Sclancan  Corporation,  Sanding,  MA;  Qiarleo  S. 
Draper  laboratory,  Gaabrldga,  HA;  and  tCA  Corporation,  Frlncatoa,  NT, 

H.  (U)  F8QJSCTS  uas  THAN  >10  H1U.I08  IN  FT  196AI 

(U)  Pro! net  809*2.  888N  Palana  Sonar »  Frovldaa  signal  ptocasslag  and  display  for  tha  nodlflad  AM/tqt-15  Towed  Array  Sonar. 
Designated  as  the  AN/BQQ-9  Sonar,  It  la  coot  Ida  red  part  of  tha  Fleet  lalllatlc  Nlaalla  Suhuarlna  Strategic  Weapons  Systan.  Tha 
AH/8C0-9  will  provide  expended  search  and  classification  capabilities  using  digital  procaaalng  of  tha  acoustic  data  froa  tha 
nodlflad  AH/8Q8-15  arrray. 


3<r  V 


Program  Ilumt:  11221H  Tltlai  Fleet  Ballistic  Missile  8m« 

(U)  In  ft  1982, 

o  Installed  an  engineering  development  nodal  of  AN/tQQ-9  syeten  aboard  a  flaat  belllstlc  missile  submarine, 
o  Successfully  coaplatad  tacholcal  evaluation. 

(0)  Tba  FT  1983  program  consists  of: 

o  Completing  development  of  Toned  Arrray  Signal  Processing  Equipment, 
o  Conducting  Operational  (valuation, 

o  Initially  aonar  contact  nanaganant  atudlaa  and  contlnua  vulnerability  and  affactlvcnaaa  atudlaa, 

(U)  For  FT  1984,  it  la  planned  to: 

o  Contlnua  aonar  contact  nanaganant,  vulnerability,  and  affactlvnnaaa  atudlaa. 

o  Correct  any  ontatandlng  ayatan  daflclaadoa  Identified  by  Technical  and  Oparatlonal  (valuation. 

(U)  The  progran  to  cooplation:  Thla  a  continuing  progran.  Planned  afforta  Include: 

o  Inatall  AM/SQQ-9  Iqulpnant  on  31  Fleet  (alllatlc  Niaalla  Subnarlnaa  and  provide  3  tralnerv. 
o  Inatall  reliability  and  neintaloablllty  upgradea  on  31  Plant  (alllatlc  Niaalla  Sobaerlna  and  In  all  tralnera. 


(U)  Protect  (1283,  88111  Unique  Cauntatnoaautaa  Development:  Thla  project  will  provide  for  the  deal  in  and  devalopaont  of  Itena 
extending  the  ef fectlvrneaa  and  Inprovlng  the  aurvlvablllty'of  the  Flaat  (alllatlc  Niaalla  Weapon  Syetea.  Thaea  ltana  Include 
lncraaaad  performance  capability  of  the  AR/lUt-1*  Acouatlc  Couateraoaaure  (acalvlng  Sot  by  providing  enhanced  atern  detection, 
lap  roved  torpedo  detection  and  lncraaaad  aanory  capabllltlna;  development  of  an  expandable  alx-lnch  diameter  acouatlc  counter- 
moaauro  device  dea lgnated  (1-9;  and  development  of  an  expendable  alx-lnch  advanced  aonar  counteraaaauro  device  designated  the 
Acouatlc  Device,  Countcrmeaaure  Nark  A. 

(U)  In  FT  1982, 

o  Coaplatad  coapooant  analyaea  and  daelgn  apeclf lcatloaa  for  the  AM/BU-14  laprovaaanta. 

o  Coaplatad  feasibility  investlgatlooa  and  aoaaureaenta  of  affactlvnnaaa  criteria  In  the  araaa  of  acouatlc  projection, 
battery,  and  propulalon  tacbnologtaa  for  the  Acouatlc  Countaraaaauro  Davies,  1X-9. 

(U)  The  FT  1983  program  cooalata  of: 

o  Completion  of  technical  data  package,  engineering  development  model  contract  auard,  and  start-up  of  the  engineering 
development  nodal  design  for  the  acoustic  count erase sure  device,  EX-9, 
o  Fabrication,  Installation,  and  technical  and  oparatlonal  testing  of  tba  AM/dJE-14  laprovaaanta. 
o  Start-up,  fuaclblllty  Investigations,  and  component  analyaea  for  the  acoustic  device.  Countermeasure,  Hark  4. 

(U)  For  FT  198A,  It  la  planned  to: 

o  Obtain  production  approval  for  the  AN/IU-14  Improvements. 

o  Coapltte  the  engineering  development  nodal  design  and  fabrication  for  the  acouatlc  countermeasure  device,  EX-9, 
o  Coaplata  tho  design  specifications  and  auard  an  aagtneartng  development  model  contract  for  the  Acoustic  Device, 
Countermeasure,  Nark  4. 

(U)  Frograa  to  completion:  Thla  la  a  continuing  progran. 


3S4 


Program  llnmti  I1181M 


Titles  Fleet  Ballistic  Klwllj  Ititf 


I.  (U)  PtOJtCT  OW  IIP  HILUOg  jg  FT  lWl 

(»)  Project  JOOWji  Fleet  Ballistic  Missile  System 

••  (u)  PB8CBIPTI0M  (Acquirement  end  Project):  leelc  objective  of  IIJ.  strategic  offensive  forces  Is  to  deter  nuclear  attack 
on  the  United  States.  This  is  accomplished  by  deployeent  of  a  highly  credible  force  capable  of  surviving  a  coordinated  surprise 
attack  and  effectively  retaliating.  Any  rational  eneey  will  be  deterred  from  attack  by  knowledge  that  a  retaliatory  strike  will 
Inevitably  Inflict  such  daaage  on  hie  country  as  to  deny  hla  any  gain  froa  Initiating  a  war.  In  support  of  national  strategy,  the 
aajor  share  of  e*he  Fleet  Ballistic  Nleslle  portion  of  the  assured  retaliatory  objective  Is  currently  provided  by  the  POSElDON(C-3) 
strategic  weapon  systea.  The  launching  vehicle  la  the  fleet  ballistic  alasila  submarine  equipped  for  computing  accurate  positional 
and  geo-balllatlc  data,  and  for  launching  16  C-3  missiles.  Effort  since  completion  of  development  and  deployaent  of  POSEIDON  In 
FT  1972  has  been  related  to  Improvements  In  the  strategic  weapon  systea  and  fleet  ballistic  alaelle  submarine  unique  sonars  which 
are  aimed  at  extending  the  effectiveness  and  the  survivability  of  the  Fleet  Ballistic  Missile  weapon  syataa. 

2.  (U)  FtOCIAH  ACCOMPLISH  HINTS  AM  FUTURE  EFFOgTSi  j 

a.  (U)  FT  1982  Froeraai 

o  Continued  vulnerability  and  effectiveness  Invest lgat ions  to  Identify  potential  Improvements  to  the  Fleet  Ballistic 
Missile  Weapon  System,  Including  nleslle,  launfher,  fire  control,  and  navigation  aubayatana,  to  decrease  potential 
vulnerabilities  or  Increase  effectiveness  of  the  weapon  system, 
o  Continued  development  of  sonar  training  programs  for  AN/BQQ-9  (V)  Towad  Array  Signal  Processing  Equipment  and 
AM/Bqg-15  Array  Modification. 

o  Completed  development  of  capability  to  launch  tWo  Navy  navigation  ratellltes  on  one  SCOUT  booster, 
o  Started  development  of  contract  drawings  and  specifications  for  conversion  of  a  cargo  ship  to  Fleet  Ballistic 
Missile  cargo  ship  capability  Co  replace  an  aging  ship  in  the  fleet. 

b.  (U)  FT  1»83  Frosrami 

o  Will  complete  cargo  ship  conversion  development  effort. 

o  Continue  vulnerability  and  effectiveness  efforts  at  a  level  to  support  continuing  assessment  of  survivability 
Implications  of  weapon  subsystem  operations  and  the  engineering  Investigations  of  applicable  corrective  measures, 
o  Continue  development  of  sonar  training  prograne  Including  initiation  of  procurement  of  first  AW/BQQ-9  (V)  Towed 
Array  Signal  Processing  Equipment  Operator  Trainer. 

o  Start  planning  and  validation  effort  for  Installation  of  NAVSTAB  Global  Positioning  System  on  missile  submarines, 
e.  (U)  FT  19SA  Planned  Program! 

o  Continue  to  Identify  potential  Improvements  to  the  Fleet  Ballistic  Missile  Weapon  Systea  to  decrease  potential 
vulnerabilities  or  to  Increase  effectiveness;  effort  includes: 

—  evaluation  of  new  threat  postulations, 

—  Investigation  of  potential  system  performance  Improvements, 

—  assessment  of  survivability  Implications  of  subsystem  operations  and  formulation  of  corrective  measures, 

—  Investigation  of  methods  for  reducing  submarine  observability  by  Increasing  Interval  between  navigation  fines, 
o  Continue  develonaent  of  sonar  training  programs  including  procurement  of  flret  AN/IQQ-9  (V)  Towed  Array  Signal 
Processing  Equipment  Operator  Trainer  and  Initiation  of  procurement  of  AM/BQB-IS  Maintenance  Trainer, 
o  Continue  to  develop  Global  Positioning  system  configuration  for  Installation  on  fleet  ballistic  missile  submarines 
Including  Initiation  of  procurement  of  pre-production  hardware  from  Global  Positioning  Systea  Joint  Program  Office, 
o  Increased  funding  requirement  for  FT  1961  over  FT  1983  Is  due  to  Initiation  of  hardware  procurements  for  AN/BQB-15 
Maintenance  Trainer  and  Global  Positioning  System. 


ft  iw  Mrtg  joaiWHi  jUjtyjiT 


Prograu  Bleueati 
Hod  Mlaalon  Areal 


limn 

hi  -  |oa  gaood  Strlhe 


Tttlai  MW  Security  Ptograa 
M|it  Activity:  1  -  Strategic  Proaro 


A*  (U)  rt  IW  gKSOUKCS*  (dpOJSCT  LISTING):  (Dollar.  In  Thouaanda) 

Prejact  n  1**2  PT  1**3  FT  IMA  Pt  IMS 

lto*  Title  Actual  Katlaata  gatleata  latlaau 

TOTAL  PO*  PtOCKAM  ILgHKNT  16.774  36,6*1  39,7*2  46,167 

JOOtl  S*M  Security  36,774  33,44*  36,70*  42,*3S 

*1313  Advanced  Technology  Coocepte  and  Counterueaeurae  0  1,242  3,074  3,212 


Addttloaal 
ta  Coapletlon 

Continuing 

Continuing 

Continuing 


Total 

Satina tad 

Coat 

Continuing 

Continuing 

Continuing 


Aa  thin  la  a  continuing  prog  ran,  tha  above  funding  profile  lacludae  out-yaar  aacalatlon  and  anconpaaaaa  all  uorh  and 
davelopaaat  phaaoa  aeu  planned  or  anticipated  through  PT  IMS  only. 

<U)  »KI*P  PggCKlPTlOK  OP  Kuwm  AMO  Higgles  KltD:  Thla  prograu  provldoa  for  aa  authorltatlva  tochnologlcal  aaaaaaaant  of 
potantlal  Soviet  capability  to  threaten  tha  deterrent  affectivanaaa  of  the  U.  S.  Fleet  lalllattc  Hlaatle  Suhuartne  Force,  and 
developaent  of  counteraiecaura  technology.  Meu  technology  advancen  will  be  evaluated  for  application  aa  counterueaaurea  to 
potantlal  threate  to  Fleet  lalllatlc  Micella  Suboar lna  Force  covert  nobility. 

C.  (U)  COMPAKISOM  MOT  FT  1M3  WCIinW  SUHHAKT:  (Dollara  In  Thouaanda)  The  change,  between  the  funding  profile  ehown  In  the 
FT  19*3  Deacrlptlve  Senna ry  and  that  ahown  In  thla  Qencrlptlve  Sunaary  are  aa  followai  aa  ovarall  locreeae  of  4S  In  rT  1**2,  In 
J0092,  SSW  Security,  due  to  revived  coat  eat  lea  tea.  Including  Inflation:  and  aa  overall  dacroaaa  of  19,M4  In  FT  19*4,  cauaad  by 
a  21,746  reduction  la  J0092,  SSW  Security,  due  to  prograa  reatructurlag,  and  aa  Inc  reave  of  1,762  In  KlSSS,  Advanced  Technology 
Concept a  and  Ceoatnreeaauraa,  doe  to  locreaaei  ecope  of  effort. 


0.  <U)  FUNDING  A*  imSCTSD  M  m  FT  19*3  DKgCKIPTITS  SGMMAtT) 


FT  1911 
Actual 

42,312 
39, *1! 
2,500 
0 


FT  19*2 

Satloate 

36,729 

36,72* 

0 

0 


FT  19*3 

Batlnate 

36,6*1 

35,44* 

0 

1,242 


rt  iM4 

Satloate 

39,766 
5*, 454 
0 

1,312 


Total 

Additional  tat  tea ted 

to  Conoletloo  Coat 


Continuing 

Continuing 

Continuing 


Continuing 

Continuing 

Continuing 


Project  _ 

No.  Title 

TOTAL  FOB  FSOGRAM  (LEHSirr 
30092  SSW  Security 

*0092  SSW  Security 

K1SIS  Advanced  Technology  Concept,  and  Countemeaeure. 

*.  (11)  OTSg*  FT  19*4  APFtOPtlATIOIW  FUNDS:  Hot  applicable. 

F.  (U)  KSLATKD  ACTIVITIES:  Director,  Naval  Warfare  (OP-095)  and  Director,  Defence  Advaoced  Keaearch  Project.  Agnncy  conduct 
related  reeearch  and  develop  want.  Although  technologtea  are  alallar,  eophacta  of  the  SSW  Security  Prograa  la  on  U.  S.  fleet 
balllotlc  nlaalle  auboarlna  aurvlvablllty  la  the  face  of  enti-eubndrlne  warfare  agalnat  the  Ud.  for  the  long  tern  future,  whereae 
hi  rector,  Havel  Warfare  efforta  are  directed  at  U.S.  offenatve  antl-auboarlne  warfare  agalnat  tha  Sovteta.  Director,  Dafenae 
Advanced  leeearch  Project.  Agency  conduct a  a  variety  of  prrtlnent  technological  Inveattgatlona.  Fleet  lalllatlc  Hlaatle  Syaten, 
Prograu  lleuant  11221N;  TIIDBNT  I  Hlaalle  and  Subnarlne,  Prograa  Slaaent  11228N;  and  TKIDINT  II  Hlaalla,  Prograu  lleuent  63371N. 


hi  grac 
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Title:  MMI  jtgrtg  fwtne 


C.  (U)  MOM  HHWMP  Hi  IHOMi  David  V.  Taylor  Navel  Ship  bases r  eh  a  Ml  Developaant  Canter,  Aaaapolle,  HD;  Naval  Ocean 
Systeae  £eater,4aa  tlvfo, 'CA;  Nava l  Oceanographic  Office,  lay  3t.  laota,  MS;  Naval  Underwater  Syataaa  Canter,  Navpoit,  11,  and 
New  London,  CT;  Naval  Coaatal  * catena  Canter,  Panana  City,  FL;  Naval  laaaarch  Laboratory,  Washington,  DC;  and  institute  for 
Dafaaaa  daalyaia,  Arltagtou,  M.  JMBjjBgBi  Applied  Phyalca  Laboratory,  Johns  Hopbine  University,  Laurel,  HD;  TIM,  McLean,  VA 
and  Nedoado  Bnac*.  CA;  ONI  lac.,  Stlvoi  Syria*.  HO;  Flow  leaearch  Incorporated,  Seattle,  MA;  Dynaatca  Technology,  Torrance,  CA; 
Arete  Aaaoctataa,  laelao.  CA;  Foaeidoe  leaearch,  loe  Angelas,  CA;  Sc.encr  Applications,  Inc,,  LaJolla,  CA,  Seattle,  MA,  McLean, 
VA,  and  Tucson,  AZ;  Nnrtii  Aaarlcaa  lock  vail,  Anatwln,  CA;  and  lolt.  Beraneh,  and  Newaao,  Co  abridge,  HA. 

N.  «)  PNDJSCTS  W  THAN  {10  H1LLI0H  IB  FT  IMA: 

(II)  Frolect  Hits,  Advanced  Techaoloay  Concepts  sad  Count erneaaurca:  This  project  evaluates. new  technology  advances  for 
epellcst ton  aa  count erases urea  to  potential  threats  to  strategic  oubaarlnes.  The  goal  is  to  apply  newly  available  aed  eapevleen- 
i*l  ly  verified  teebaoiagy  to  the  dasige  of  prototype  cnunterneaaurea  to  potential  threats. 

(•)  la  rr  ml.  Its  first  year,  the  prop! is  coaalata  oft 

.  o  Investigation  of  the  use  of  new  f  lh<  ptic  technology  for  lnprovlag  Katreaely  Lou  Freeuency  couaunlcat Iona  receiver 
sensitivity,  allowing  swbnarlnee  to  op-  '  jt  deeper  dgpths  aid  thus  rndurlag  datsctahl llty. 

o  Survey  of  '  _ sound  and  a  node  Hug  effort  alaed  at£_ 

Jactlve  ensure. 

o  An  at-aaa  uperlnoat  to  daaoaeti  .  1  a  the  feasibility  of 

J retaining  Mary  Low  Frequency  coo  nun  lest  lone  reception  capability. 

<<*)  Far  FT  IMA,  It  is  planned  tot 

o  Coatiaa  lavevtigatloa  af  concepts  te  Inprove  Eatrenely  low  Prague -icy  connunicet  Iona  receiver  aeoaltlvlty. 
a  Caatinaa  Study  of  T  J 

o  Invest  tgat a  new  cenctpto  for  neb:  te  decoys, 
o  lavast  1  gats  tacbnlgaaa  for  nonltorlag  »e!l  noise. 

o  Coatlnue  eve lust loe  of  technology  advances  fee  osploltutloa  as  cowet erne* me ree  to  poteotlol  threats. 

(Hi  7et  FT  IMS  sad  out  years: 

o  Gaattaua  to  aealuata  tochaology  adusacaa  for  csploKatloa  aa  couateroaaaures  to  poteatlal  threats  to  strategic  auhwarlae 
ee  -erlt 

1.  (U)  PVOJdCTi  om  IIP  jjlUjg  IN  FT  IMA; 

(U)  Protect  JWW,  MM  lacarlty 

I,  W>  mOlPflOl  <legutrenr.nl  and  Project):  Effort  under  this  pregrsn  was  Initiated  la  FT  |V70  and  la  dlrectad  toward  research, 
technology  develop  no  at  and  ayatana  applications  role  tod  to  the  security  af  the  Fleet  Aelllatlc  Hlaatle  Suhova  r  I  nr  Force,  Because 
the  dnvelopaaat  of  a  threat  to  that  seco-lty  coold  arise  out  of  one  or  sore  of  seaarel  technologies,  the  prograa  la  vigorously 
pursued  ea  a  broad  front  apeawlag  nsay  technical  areas.  As  aaturlty  is  approached  la  aay  technical  ares,  efforts  are  oorv  sharply 
faceted  upon  the  bey  technical  issues  aud  uora  heavily  dedicated  to  at-aaa  saparlneatv.  to  raeolve  ti.ooc  Issues  to  peralt  an 
authoritative  eesessaent  of  the  sonority  of  the  potential  threat.  f>srit»o«vl  forces  are  bring  utilised  under  this  prograa  to 
collect  at-aaa  data  for  aurvlvahl  1 1 1  y  asseaaaants.  Principal  efforts  are  couevat rated  upon  the  technical  character  last  Ion  ol 
potential  threats  aivl  counters,  critical  Mptrlncnli  that  carry  such  concepts  to  the  point  of  proof  of  principle,  aed  asaeaaneats 
of  the  net  effects  npoa  force  aurvlvahl  1 1 1  y.  Technologies  considered  are  acoustic,  hydrcdyaaalc,  elect  ro-nagnet  1c  aad  direct 


Frograa  Kleweat:  1122*11 


Title  18 Mi  Security  frwiiM 


nhMinllM  anclMd  with  (lMt  MllltU:  itnil*  MkMrlwi;  the  artlMt  tkancUrltUet 

that  relate  to  the  otooreehlea  aaP  the  eaeatara  ta  aap  potentially  aerlaae  thraata  Meet  If  le*.  *  project  le  laminated  whoa  an 
aothorltatlee  aaaeeaaaat  caa  he  naPe  or  la  the  cim  of  cowateroeaewre  technology,  ehaa  proof  of  principle  h*t  boon  aatlefactorlly 
PaaoaetratoP. 

2.  (u>  wMMji  fcgjjgugjjijw  *g>  rorai  gjggi 

a.  (U)  PT  1982  Proareai 
W»  Aceaattca 


o  Participated  with  Befoeae  Mwaf  he  search  Projects  Ipeacf  la  a  prellalaary  ethane  oapcirlaaat  oaplorlot  the  feasibility 
of  utilising^*  )  technology  >e  e  r_  eareelllawee  opeteaa  an*  Initiate*;  the 

seaocletaP  Beta  analysts  effort.  M  _  — 

o  CoopletaP  aaolpale  of  Beta  froa  FT  IW  at-oaa  toot  _  'to  fnteatnu  the  potential  for. 

J the  float  hall lot lc  alee tie  eohaarlee  ~  J 

o  laeTfMf  Bata  froa  two  et-eoa  aaperlaoate  evaluating.  the  parfcraaoco  of  _ 

o  ho  pea  prepare  tloae  for  a  ST  1*81  aajor  at-aea  oapartaeat  aPPreaetng  the  threat  potent  lei  ^  ___ 

<U)  Direct  Ohaernehlae 

o  Analyse*  Beta  froa  a  aajer  aceae  toot  aoeesalag  the  Petectahlllty  of 
'  teer  a  elfe  range  of  enol  reeaeutel  and  ape  rational  perewetern.  *• 

o  envelope*  atat  let  lull  no  hale  I  _j  let  woe  ta  aa  ap*eie*  threat  analysts, 

o  Continue*  atopy  of  aeveral  countarne enure  tecimlgaes  for  reputing  the  f  J 

o  CaapletoP  aaelyele  af  hta  froa  a  prollalrary  al-eoa  teat  eaaaeelag  the  detectability  of  ( 

o  Coop  let  a*  lenlopapt  of  prollalaare  detection  aePol  In  pro*  let  the  Wroa  a  tpeorfif  float 

hallletlc  alee  lie  oahaarlaa  ,  Jmmt  Initiate*  a  prellalaary  Prtoctablllty  (threat)  analysis  aelnf  the  noPel  end 

heat  aeallahla  aatloatoe  for  eetae  aal  clatter. 

o  Pnrteran*  trade-off  study.  to  Ptteralae  beet  approach  ta  a  fall-acalo,  at-eoa  aaaawraaoat  araeren  to  coaplete  tip  aaaeee- 
arnt  af  the  Petectahl 11 ty  ef  the'  /float  hallletlc  aleatle  oahaarlaa  , 

a  CaaplotaP  prallai  *nry  aaaaaaaaat  af  the  ' 

a  CaaplotaP  noth  of  the  aajer  nult 1-caat rectc-  oorhlag  I  map  feat  Hy  tag  the/  JPetectahlllty  of  m  hoar  pa  it 

fleet  hallletlc  aleetlo  mhos  r  loan.  _ 

o  la  accnrpeace  with  the  flaplaga  af  the  watting  group,  can  Pact  op  a  aajor  ftolP  teat  to  aaaaaa  the  Pttecteblllty  af/ 


opPeteP  threat  aaolpale. 


couplets  the  aaaese- 


it rector  warhleg  group  guaaclfytag  the/  ] Petectahl llty  of  euhaerged 

waiting  group,  con  Pa  crop  a  aajor  flalP  teat  to  aaaaaa  the  Pttectehllltp  of  ( 

\  aaP  tattle tap  aaalyeta  af  the  associate*  Pe  a.  ~ 


ctap  on  Jar  at-aea  raperlaeat  to  oUela  prellalaary  hyPraPpneelc  algaatare  Pete  oa  a  float  hollietlc  alaalle  aahaarlae 


o  laltlatop  eaalpela  of  the  associate*  Pate.  __ 

a  CeaPuctaP  eeperlocnt  to  abtalal  |aceouranoata  aelag  aPoaaceP  eeneere 

aaf  laltlatop  aaatpelo  of  the  aeaoclateP  Pith. 

o  AoalyeaP  Pete  oa  aahaarlae  ope rat  lag I  i  _ /caaPl t loan. 

o  CaaplotaP  eaalpela  of  Pete  colloctaP  Pur  lag  Jeipor'uaat  cenPactaP  la  rf  1*81. 

a  Coot tnueP  Pevaloponat  ef  aPaaacoP  oenaora  far  use  la  a  ua Jar  at-aea  petectloa  eaprrlaeot  la  rf  ■*•*. 


Prograo  limit:  1122*11 


Title  SSM  Security  Progrin 


o  Continued  dtwlofnit  of 


Junior  4|itM  for  iw  t'>  FT  IMA  fleet  lilllitlc  oloollo  submarine 
~  fesperlnent. 


o  Provided  support  to  a  H]or  Foot  an*  awlt (-contractor  work  1  af  group  chartered  by  Planning  an*  Stoortng  Advisory  Group  to 
aaaoaa  atatua  of  O.S.  haw's  hydrodyaanlc  Inooattgat  loa^. 

o  Conducted  count eroeasurt-ra la tod  lsveatlgat tonal  J 

o  Conduct#*  aaaontlal  awpport log  laboratory  eaperlmaats  an*  theoretical  studies. 

Ufl  Waanatlca 

o  Coopleted  throat  olaoant  aoalyala  of  concept  employing  advanced  aonaora  afjalaet  the  auboiarlne 


(<»)  Invtrnaaiat 

o  Acquired  an*  oealoate*  onwlraooeata  1  data  la  (or  representative  of)  aubiiarlae  operational  aroaa  to  support  tee. a  and 
aeesoeots  rotated  to  float  balllatlc  missile  eeboarlna  eocwrltyp 

b.  (0)  FT  Ml  Proaroai 

<*>  Ac  eon  tics 


o  Conduct jpa)jr  at-aou  eaperlnaat  addroaalag  the  throat  potential  of  ^ 


lattlato  analysis  of  associate*  data.  _ 

■agin  preps  rat  lone  far  a  oa  tor  FT  IMA  at -son  super loeut  add  reus  lap  the  throat  potent  lal  of  , 


r»n*»ct  f  Jaaamr.aenti  of  a  ThlMhT  Class  Moot  hall ’Stic  ol  sails  snpoartns. 

o  Cooploto  oaalysta  of  data  collected  In  FT  IMI  ezperiaeot  evaloatlag  performance  r 

Cooploto  nealyela  of  the  threat  pet  set lal  f~ 


et  cowotarara 


(«1  PI  roc t  Ohoeroahleo 


elate*  I  asset  I  get  toes  and 


asary  theoretical  atudlan. 


u  Cooploto  updatod  Throat  Uenaot  Analysis 
anal /a  la  of  tha  data  f«  the  FT  IMI  dotpytloo  super  loser. 

o  Aaaoaa  whether'  deteclahl  Ills  Is  Increased  _ 

o  Continue  ssi  see  neat  of  cauaterooaaure  techulgo set 
o  Initiate  analytical  esseeea^at  of  coueteroesaure  techniques  , 

o  Cooploto  the  prellolnary  detectability  (threat)  ceseaaaoatf 

o  h||a  da  sol  spue  at  and  lest  lag  of  so  upgraded ! 
for  uae  le\  fesperlmemta  to  be  conducted  la  FT  IMA. 

o  Coop  lore  analysis  of  data  collected  la  nejor  FT  IT*  2  riel*  tesg^ assessing  detectability  I 

»  Initiate  threat  elaoant  ans lysis  to  evaluate  sad  deeeaonc_dstectablllty  f 


,  upoat  th#  Ft  1992 


MO 


t 


Title  S8EH  Security  Frograu 


Jtxperlnen 


J concept,  bated  on“Vt  1981 


Profria  Elaaanti  I1224N 
(U)  ItiroimalM 

o  Couplets  mlyili  of  dot  a  froa  the  FT  1982 _  i  immit 

o  Couplets  analysis  of  data  froa  y>e  FT  1982  aipirlatgt  utilising  advar  :ad  sensors (  ^ 

o  Coapletg,  analyaia  of  data  on  ~  POSEIDON  Cl??.-  float  balliatlc  aloalla  aubaarlnaa . 

o  Collect  data  on  _  ~ ]t»IDCKT  Claaa  fleet-ballistic  aiaalla  aubaarlnaa 

c  Parfora  prellalnary  datactablllty  (throat)  aaaaaaaant / 
experiaeut  results.  ^ 

o  Coaplata  develop  none  and  begin  at-sea  testing  of  advanced  aanaora  for  uaa  In  a  aajor  at-sea  detection  aaperlaent  In  1989, 
—  At-aaa  tooting  thla  pear  will  include  extena'se  background  data  collection  and  analyaia  and  prjalalnary  aubaarlne 
signature  aaaaureaente. 

o  Coaplata  developnent  and  begin  at-aaa  tatting  of  aanaor  tystea  for  uaa  la  19d*| 

—  At-aaa  teatlng  thla  year  Mill  include  attentive  background  data  collection  and  analyaia. 
o  Initiate  prellainary  detectability  (threat)  aaaaaaaant  for  varloua  hydrodyaaalc  datectloa  concepts, 
o  Continue  couataraeaaure  ralatad  invest  lget  Iona. 

o  Conduct  aeceaeary  aupportiag  laboratory  aapnriSMata  and  theoretical  studies. 

(U)  Hornet lea 

o  Produce  datactablllty  aeaeoaneat/**  ~ * 

(0)  gnvlroansat 


adad 


ppo 


rlutioa^f  technical  leauaa 


MU) 

pertaining  to  fleet  balliatlc  aiaalla  aubaarlne  datactablllty  at  aaaf 

o  Update  and  proaulgate  eavlroaneatal  data  regulreaeata  to  aapport  prograa  objectives.  ” 

o  Aaaeoa  uaa  of  tactical  oceanography  aa  a  couataraeaaure. 

e.  01)  FT  198*  Planned  Fragrant 

(Ul  tcauatlca 

°  Continue  analyaia  ad  data  collected  ta  FT  __  ~'eaperlaant. 

a  Cg^act  aajor  at-oea  eaperlaaat  addreaalag  the  throat  potential  , 

_  and  Initiate  analyaia  ef  associate!  data.  , 

o  Canpleta^nalyala  ad  dgfca  froa  FT  19»)[  _ 

o  Conduct)  naaauraniigd  of  78 1  DEFT  Claaa  flaet  balliatlc  ntaallo  aubaarlne. 

o  Initiate  throat  a la  neat  analyaia { _ 

o  Conduct  ceutita  .aeaoere-related  ineeatlgettana  and  needed  aupportiag  t  boo  ret  teal  laveat  lgat  loan. 

(01  Direct  Obeervablee 

o  Coaplata  ooeosiuoet  of  couataraeeaure  I  echa  lanes 
o  Coaplata  analytical  aaaeaeagat  of  couataraeaaure  tecbnlguae) 

o  Conduct  eapariaaat  to  characterise  the  f"  U*et  ballistic  aiaalla  mbaarlee/^ 

ia  two  arena  alth  algetf Icaatly  different '  _7 potential. 

—  initiate  aaalyala  of  jbo  associated  data, 
o  Caaplete  f  , three?  eleaant  aaalyala. 


Ml 


Program  Eleuant:  11224H 


Title:  SS1H  Security  Proaran 


(0)  Hydrodynaolca 
o  Conplete  aoalyaia  of  data  on [ 

'  J  -  M  IDI1  *“ 


_,ln  rr  1983. 
o  Conduct  aujor  at-a oaf 
syeten  developed  Id  IT  1982  ana  h 


1983. 


JlKIKIIt  Clan  fleet  balllatlc  nltaile  aubearlnee  colleetedf"”* 

^aparlnent  fofQ  "^utlllalng  aenaor 


—  Initiate  analyale  of  aasodatad  data. 

o  Conplete  prellainary  detectability  (threat)  aaaeaaaant  for  verlaue  hydrodynaelc  detection  concepte. 
o  Continue  couateraaaeure-reluted  lnwatlgatlone. 

o  Conduct  nececaary  a up port log  laboratory  exparlnenta  and  theoretical  atudlee. 

(•')  Envlronaont 

o  Continue  acqulaltlcn  and  evaluation  of  relevant  envlronaental  data  needed  to  aupport  revolution  of  technical  laauea 
pertaining  to  float  balllatlc  ■iealle  aubaarlne  detectability  at-aea.  Including  tactical  oceanography. 

d.  U)  Proa ran  to  Conalatloa:  Tbla  la  a  continuing  progran. 

a.  (U)  Hllaatonaei  Hot  applicable. 


Ft  l*g4  KPT4K  D88C8IFTIVK  SUWtANT 


Proem  Blaaaat!  112288 

DoD  Nlooion  Arooi  tli  -  Poo  Ujjj  Strike 


Tit  1*1  TtlOtHT  I 

ludget  Activity!  3  -  Strategic  Frogman 


A.  (U)  Ft  1W  BjOBgB  (P80JBCT  LISTUQi  (Dollars  In  Thousands) 

Project  FT  1982 

Wo.  Title  Actual 


Ft  1*83  Ft  1984 
EotUnto  U'.lUt 


Ft  19*3  Additional 
latloatt  to  Conpletlon 


Total 
Cat lusted 
Coat 


TOTAL  roe  F8008AM  HJMtNT 

100,144 

44,037 

72,387 

74,634 

Continuing 

Continuing 

80003 

TKIDBNT  I  Missile  Syetaa 

41,471 

14,613 

2,53* 

2,344 

Continuing 

Continuing 

QUANTITY  (Development  flight 

teat  aad  Performance  Ivaluatloa  alssllas) 

(25) 

■0004 

TKIDBMT  Subear lse  Systaa 

38,4*3 

31,374 

69,848 

72,288 

Continuing 

Continuing 

Aa  this  la  a  coatlanla«  frofras,  tha  a  kora  funding  prof 11s  include!  out-ywar  sscalatlon  and  encoapaesee  all  work  and 
development  phases  non  plansad  or  aatlclpatad  through  FT  1985  only. 


8.  (U)  MICF  B88C8IFTI0M  OF  lUMB  A8B  H18810M  HggQi  thin  program  alsnant  provides  for  tha  continuing  development  of  tha 
TtllENT  System,  shoes  Initial  Operational  Capability  (IK)  was  achieved  In  October  1*82.  T8ID8IR  la  a  long  tans  U.  S.  Wavy 
prog ran.  undertaken  la  accordance  with  Decision  Coordinating  Pa par  47,  for  tha  nodnral ration  and  orderly  raplncaaant  of  oarllar 
deployed  sobnarlaa  balllatlc  nlsslla  aystana  (POIAUS  and  POSKIDOM) .  Those  a  yet  ana  are  a  kay  olanant  of  tha  nation's  strategic 
nuclear  da tar re  at. 

C.  <U)  001* A«  non  MIR  Ft  1903  PMCairTlTg  glgOIAKTi  (Oollara  In  Thouaanda)  Tha  changes  bat  warn  tha  funding  profile  shown  In  tha 

Ft  IMS  BSoctlptlee  *• — -- T  anl  tCt  iCwi  B  tHTli - lptlve  Suanary  ara  aa  follouat  aa  overall  dacraasa  of  1,786  In  rt  1*82, 

In  80004,  T8I088T  Submarine,  184  dua  to  revision  of  coat  eatlaataa  Including  Inflation,  and  1,600  In  order  to  support  an  urgent 

short  fall  la  £1432,  Oeodat  le/Qaophyalcal  tatalllta,  Prograa  Blaanat  4337111,  TtlOSHT  II;  an  overall  dacraasa  of  24,308  In  Ft  1983, 
dua  to  a  Congressional  decree aa  of  21,343  la  80003,  T8ID8MT  l  HI  sella,  to  tenalaate  tha  HK  300  trader  laadlaaaa  thin  teas  nee 
Prograa,  and  a  redact toa  of  2,943  la  80004,  TK1088T  3a boa r  1  so ,  30  dae  to  revision  of  coat  estimates  and  2,913  transferred  to 
80931,  T81KNT  II  Itteoile,  Prograa  liana  at  413718,  to  support  eaaantlal  Hlaslla  development  efforts  In  order  to  asst  currant 
schedules  and  approved  ayatea  Initial  Operational  (hpablllty  of  1989;  and  aa  overall  dacraasa  of  44,494  In  Ft  1*84,  34,102  In 

80003,  181 OUR  I  HI  as  lie,  of  which  29,402  la  caused  by  tesainettoa  at  tha  HK  300  trader  prograa,  and  4,700  dua  to  a  reduction  In 

scops  of  efforts  to  Investigate  laprovaaaata  to  counter  potent  la  1  T8IBMT  I  Strategic  Weapon  Spa  tea  vulnerabilities  or  increase 
eyetee  effectiveness,  and  28,392  la  80004,  TU8BVT  Sahaarlae,  9  dee  to  Congressional  reductions  In  Consultants,  Studies  and 
Analyses,  aad  Maaagaaeat  Support,  and  28,383  due  to  prograa  restructuring  and  revised  eatlaatee. 

D.  (0)  FII8818C  AS  88FUCT88  MJglFT  1*83  B8SC8IPT1T8  SliMAETi 


Project 

FT  1*01 

Ft  1*42 

FT  1901 

FT  1904 

Additional 

Total 

Sat  lasted 

n o. 

Title 

Actual 

let  last  a 

Satinets 

letlaata 

to  Coaalotloa 

Coat 

TOTAL  808  PSOOUM  8L888TT 

74,2*5 

101,930 

90,343 

137,001 

Continuing 

Continuing 

■0003 

TtltgNT  I  HI sails  Systaa 

24,047 

41,471 

34,248 

30,641 

Continuing 

Continuing 

■0004 

Q0ANTITT  (Puvelopmsat  flight  taat  and  Porfornaaca  Ivaluatloa  aisstles) 
gapartasat  of  Kaatgy  Coots 

TtIBgMT  tuhaarlaa  Systaa  30,248  40,479 

34,317 

98.44C 

Continuing 

(25) 

1,0*7,900 

Continuing 

Dspsrtsssat  of  taargy  Costs 

*00,000 

343 


Prograa  Klanant I  11228M 

K.  (U)  OTHER  nr  198A  APPROPRIATIONS  FUNDS: 

FT  1982 

Title:  TBIDKMT  I 

FT  1983  FT  1984 

FT  1983 

Additional 

Total 

Katlnated 

Actual 

Eatlaate 

Eatlaate 

Katlaate 

to  Conplatlon 

Coat 

SCN  (BA  1)  (LI  321040)  1/ 

112,407 

216,873 

180,900 

53,000 

0 

8,007,000 

Quantity  (TBIDKMT  Submarine)  1/ 

(0) 

(0) 

(0) 

(0) 

(0) 

7,570,^55 

HIM  (BA  1)  (LI  301140)  2/ 

876,824 

662,800 

587,200 

204,600 

381,400 

Quantity  (TBIDKMT  I  Micellae) 

(72) 

(62) 

02) 

(0) 

(0) 

(570) 

MI  LOON  3/,  4/ 

18,300 

2,180 

7,200 

42,100 

Continuing 

Continuing 

0PM  (BA  1)  X/ 

71,400 

0 

O 

0 

0 

1/  (U)  Commencing  in  IT  1983,  TBIDSNT  Submarlnae  will  be  constructed  with  TBIDKMT  It  (O-S)  capability,  and  will  ba  tinted 

In  ProgrM  Element  63371N,  TBIDKMT  II. 

1/  (U)  Total  TRICK  NT  I  and  Backlit,  Excluded  funde  for  raplanlahnant  aparaa  and  niealle  loduatrlal  facllltlaa,  tdiich  ara 

not  acquleltlon  coata. 

3/  (0)  bcludaa  Backflt  coata,  which  arc  ra ported  In  tha  Descriptive  Suaury  for  Progran  Klanant  1 1221N,  Float  Balllatlc 

Plea  He  System, 

V  (D)  Mot  subject  to  authorisation. 

I,  (U)  KKLATKD  ACTIVITIES:  float  Balllatlc  Micella  Syatoa,  Prof ran  Elaaant  1I221H;  TBIDKMT  II.  Prograa  Klanant  63371N;  SSM  68B 
Claaa  Attack  Snbaarlna,  Prograa  Klanant  24281M;  Float  Balllatlc  Micella  Subaarlna  Security,  Frosraa  Klanant  11224N;  Extremely  Low 
Frequency  Caewalcetloae,  Frosraa  Klanant  11401N;  and  Navy  Strategic  Coaamalcatlona,  Program  Klanant  1I402N. 

G.  (U)  HOKK  FKKFOKMP  BT»  I M -MOUSE;  TBIDKMT  Syatcn  Project  Office  (Project  Nanaganant>,  Washington.  D.C.;  Mawal  Sea  Syatana 
Coanand,  Haahlngton,  DC;  Strategic  fcyaceae  Project  Office,  Uaahlngton,  D.C.;  David  V.  Taylor  Naval  Ship  Reaearcb  and  Development 
Canter,  Bathe ada,  MD;  Naval  Oadaraatar  Syatana  Caatar,  Newport,  KI,  and  New  London,  Cl;  Maval  Surface  Wee pone  Cantor,  Dehlgron, 
VA;  Pacific  Nlaalla  Taat  Caatar,  Point  Kjgu,  CAj  Kaatern  Space  and  Nlaalla  Center,  Citcoa  Beach,  FI,;  and  othara,  OOMIRACTOAS: 
Klactrtc  Boat  Dlvleloo  of  General  Dynaalca  Carp.,  Groton,  CT;  Lockheed  Mtesllea  and  Space  Company,  Sunnyvale,  CA;  Char lee  Stark 
Drapar  Laboratory,  Caabrldga,  HA;  Automat  Ic  Induatrlea,  DC,,  Vitro  Dlvlelon,  Silver  Spring,  MD;  Kenan  Sclencee  Corporation, 
Colorado  Sprlaga,  00;  and  othara. 

M.  (0)  PROJECTS  USS  THAN  >10  MILLION  IM  FT  IWi 


(U)  Project  >0003.  TBIDKMT  I  Nlaalla  Syatan;  Thla  project  provldea  for  the  ongoing  inveatlgatlon  of  laprovaaenta  and  potential 
threata  to  tha  TBIDKMT  I  Strategic  Ueapuaa  Syaten  and  cooducta  tha  NK  300  Evader  Kaadlneaa  Maintenance  prograa,  which  la  ending  In 
FT  1983. 

(U)  In  FT  1982, 

o  Deployed  tha  TRICK  NT  I  (C-A)  Hlaellv  aboard  a  TBIDKMT  aubaarlaa. 

o  Continued  lnveetlgatloo  of  laprovaaenta  to  countur  potaatlal  TBIDKMT  I  (C-A)  attataglc  weapon  ayatea  vulnerabtlltlaa  or 

Incraaaa  ayatea  effectfveaaaa. 

o  Attained  rwadineea  poatura  to  MC  300  Evader  Initial  operational  capability  for  the  Advanced  Rvadar  Vehicle. 


* 


Froftti  llantt 


(D)  The  FT  IW  program  consists  oft 

o  Conducting  a  flight  toot  of  ad  vn  need  Nt  500  Iveder  Vehicle  aad  coaplatUg  coaprehaaslv*  da  alga  dlacloaura  package  to  bring 
K  500  Evader  Readiness  Halatonaaca  Frograa  to  aa  orderly  conclusion, 
o  Continuing  lover  tlgatlon  of  laprovoments  to  countar  potantlal  TMWR  I  (W)  atrataglc  weapon  systaa  aalnarabllltloa  or 
Inert  aee  syetma  ef fectlveneea. 

(II)  For  FT  1IH,  It  la  planned  to  continual 

o  Inuoatlgatlon  of  laprovaeants  to  counter  potantlal  TEIDSIfT  I  (04)  atrataglc  weapon  ayateu  aulnorabllltloa  or  tncroaaa 
ayataa  affactlaanaaa. 

(U)  The  prog  ran  to  coaplatlon  will  contlaua  to  lnuaatlgata  lnprovananta  to  counter  potential  TUOKHt  I  (04)  Strategic  Weapon 
System  vulnerabllltlea  or  lneraaaa  ayataa  offoctlvnaaaa. 

(»)  TMT  AMP  1F4UI4T10W  P4TA1 

1.  (U)  Oevelopmct.t  Teat  and  Evaluation! 

(U)  The  Thing NT  I  (C-4)  nlaallo  development  progran  waa  coaductod  under  the  aanagaaaat  control  of  the  Strategic  Systena 
Froject  Office.  Major  davelopaaat  coat rac tor a/aganc lea  arn  aa  follows! 

MAJOR  SURgYRTEH  OONTRACTORI/ACBMCIE* 


Miaalla  Systaa 
Mlaalla  Frapulaloa 

MS-500  leader  (Menaced  Duvelopnant) 

Ooldaaoa 
Fire  Control 
navigation 
Lana  char 

Tout  laetrunaatatlon 
Warhead 


Lockheed  Nlaallea  aad  Space  Qoapaay 
Harculaa,  Inc.  and  liitakol  (Joint  venture) 

( Subcontractora  to  Lackhaod  IMaallea  and  Space  Cowpeoy) 

Oaaeral  fine trie  Conpaay,  haaatry  and  lavlraanental  lyatana  Olvlalon 
(Subcontractor  to  Lockheed  Mlaallee  aad  Space  Coepany) 

Charlea  Stark  Draper  Laberatery 
Oaaeral  Electric  Cwnpacy,  Ordnance  Synteaa 
Sperry  Syatenu  Manage naet  PI  via lea 
Waatlaghouaa  Electric  Corporation 
Idteratate  Blnctronlca  Corporation 
Re  per  tenet  of  Energy 


(II)  The  path  of  developnant  followed  cloaely  Uoae  of  the  TOLAS  IS  and  POSCUOM  pregraaa.  Critical  conponaata  are  being 
procured  la  a  continuous  production  prograa.  Particularly  la  alec tree lea  conponaata.  coat 1 naans  production  run  buys  are  ease at la 1 
to  Insure  quality  bacauea  the  total  quant  It  lea  required  for  the  TEIHHT  I  prograa  coaprlse  aa  autreaaly  anaU  fraction  of  the 
supplier's  aomel  production.  7ha  plan  for  TE1DSRI  1  places  no  re  aaphaals  than  la  the  previous  POIAMS  aad  FOSB1DOM  prag.as  on 
quality  acceptance  screening  of  parts,  enviraeaaatal  screen  lag  during  aa  as  factum  aad  aasaably.  acceptance  testing  la  aura 
stringent  eavlroaaents,  aad  tha  esteaslon  of  design  aad  process  aasesaarot  tests. 

(U)  da  Integral  part  of  early  development  Included  laboratory  tasting  of  conpewaata  aad  nodules  along  with  the  application  of 
suitable  protkictlon  controls  aad  correction  of  deficiencies  discovered.  Including  retest  us  required,  to  danonstrata  reliability. 
Developnant  Included  necessary  ground  tests.  Including  static  firing  of  aotora,  under  controlled  conditions.  Certain  alsslle  body 
hardware  and  reentry  body  natarlala,  structures,  and  tactical  designs  have  undergo an  nuclear  affects  tasting  to  aassss  vulnera¬ 
bility.  An  advanced  developnant  phase  to  doaoaetrato  TRIUSKT  l/MK-SOO  Evader  compatibility  aa  C-4X  alsslla  developnant  flight 
teats  use  coaductod. 
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(U)  Th«  ■lutla  dmlofant  (light  tut  progru  I«ludtd  U  tut*.  Thu*  urn  ctapUtad  In  July  1979.  ttghloon  of  th*  tut* 
warn  devoloyunt  alaalla*  (C-4I)  (loam  fro*  a  flat  pad  at  Sgtea  and  Hlaalla  Taat  Oantar  Datachmant  I,  Cnpa  Ciaanral,  dl,  into 
calibrated  lapact  arua.  Tha  objectives  of  C-42  davolopoont  flight*  uret  te  taalaata  ayatu  lataractlou  and  critical  nau 
funct lone /eavl  roquet*,  to  begin  long  tana  alealle  environment*!  uaaaaaant,  to  obtain  data  for  parfonaane*  nodal  raflnaaanta/ 
verification*,  and  to  obtain  data  to  validate  criteria  for  attended  Halt*  tut*.  Oaagatlblllty  betaaaa  tha  IK  500  Kvader  and  the 
C-*  alaalla,  the  perform* nca  of  the  atallar  lnartlal  guidance  oyntu,  and  tha  ability  of  the  alealle  to  fly  to  varloue  velocity/ 
reentry  angle  conditions  and  perform  aa  specified,  mta  (pacific  aaaapla*  of  the  1  tea*  evaluated  on  Ml  flight*. 

(U)  Savan  Performance  Evaluation  Hlaalla*  wan  flown  to  ualuata  tha  ability  of  the  production  procaaa  to  produce  etlutle* 
conforalng  to  the  tactical  daalgn  dlecloaura  package  aad  to  aaat  performance  pula.  Uhlla  part  of  the  development  program,  they 
war*  tha  flrat  alaalla*  produced  employing  tha  uoafacturlag  procuua,  tooling  aathoda,  tut  checkout,  and  assembly  procedure* 
which  ora  being  uaad  In  tha  tactical  production  progru.  Perfoiaaace  (valuation  Mleellea  wire  flow  from  a  Plut  Paillette 
Hlaalla  Submarine  to  daaonetrato  underwater  launch  capability  and  prove  tha  cooeept  of  haekflttlng  POSEIDON  (C-l)  Flaat  Ballistic 
Hlaalla  Suburleaa  to  carry  TBIDBMT  1  (C-A)  alaalloa.  Cram  Oder,  Operational  That  and  (valuation  Force  (COHOPXBVFOB)  monitored 
development  tutlng. 

2.  (U)  Oparatloul  Teat  and  (valuation  (OTAB ) t 

a.  (0)  The  Initial  operational  aauaaunt  of  the  TUFUfT  1  Strategic  Weapon*  Syatu  (SOT)  waa  conducted  in  conjunction  with 
the  Development  Taat  aad  tvaluatloa  (mi)  C-AX  aad  Pnrforuaea  (valuation  Hlaalla  firing*.  la  July  19S0  Commander,  Oparatloul 
Taat  and  (valuation  Force  reported  that  tha  KIRIf  1  Strategic  Waaaou  Syatca  damonatratad  tha  potential  to  nut  range,  accuracy, 
payload  and  reliability  gula  although  the  taatiag  waa  lasuf flcleat  to  aaaua  oparatloul  offactivuua  aad  oparatloul  aultabll- 
lty.  Oparatloul  Taatiag  la  cutlaaiag  with  tha  Danooe! ratio*  aad  Shakedown  Operation  and  Oparatloul  Taat  Program*. 

b.  (U)  The  objective  of  the  Daaoutratloci  and  Shskedowa  Opera tiu  progru  la  to  deaonatrate  tha  rudlaua  of  a  Flut  Salllatlc 
Hlaalla  8ukurlu*a  Strategic  Neapoa  Syataa  and  ita  craw  for  dapl  oyuat,  Thla  progru  alao  provide*  for  avalutlon  of  any  dulgn 
chnngea  which  might  bn  lotrodaced  after  comuacaaut  of  production  and  urly  verification  of  both  harUara  and  aoftwara  technical 
change*.  Thu#  cowtloalng  bnaoaatratloa  aad  S  baked  owe  Operation  uarelua  provide  for  flul  po*t-c  out  ruction  certification  of 
tha  eeapu  syataa.  llaca  lagvat  1977,  thirteen  Sauaatratlu  aad  Ihakedowe  Oparatlu  alulla  laanchlaga  have  bean  conducted, 
eleven  fro*  hackflttad  FOSUDM  Flut  Salllatlc  Hlutla  Suhwrlau  aad  two  from  tha  TXIDBNT  (OHIO  Clara)  Flut  Salllatlc  Hlaalla 
Suburlu. 

c.  (0)  The  Oparatloaal  Taat  progru  far  tha  TMOBMT  I  alaalla  la  being  conducted  In  a  a* near  alallar  to  POLAklS/POSIIDON: 
however,  more  toots  war*  coadactad  utllar  in  tha  progru  to  provide  aa  urly  aeuaaaut  of  production  hardware.  Thu*  toot*  will 
also  provtd*  data  u  weapon  ayatu  r*l lability  aad  accuracy  to  tha  Jelat  Chlafb  of  Staff,  aad  to  Oalflad  and  Spodtlod  Comunder*. 
Oparatloul  Santa  are  coadactad  by  the  Flut  Cornu  odor,  with  techalcal  advice  aad  uugauat  provided  by  the  Strategic  Syataa* 
Project  Office.  Bata  aoalyale  aad  report  l«g  are  pravldad  by  tha  Appllad  Fhyalca  Laboratory  -  John  a  Bopklu  tlatvaraity.  An 
Intagratad  Tut  Plan  luerta  that  Oparatloul  TMtr  will  axwrcl**  the  all'll  1*  over  tha  fall  raaga  of  lta  capebltltlee.  Targeting 
and  flight  profUoa  ara  provided  by  (he  Haul  Surface  Moapoao  Caatar,  Bablgru,  M.  Caauadar,  Oparatloul  Taat  aad  (valuation 
Force  la  ohurvtag  flight  taatiag  aad  revlewlag  tut  report*  la  order  to  conduct  aa  iodopoadent  aoroenaont  of  tho  TltlMtirr  1 
Strategic  Uaapou  Syatu  cad  provide  a  nape  rata  Oparatloaal  Taat  aad  Evaluettoa  report  to  th*  Chief  of  Naval  Operations  and  to  tha 
Director,  Bafsau  That  ud  (vilutle*  wtthla  tha  Office  of  the  Secretary  of  Dafaua. 

d.  (I)  Tha  Oparatloul  Taat  progru  la  divided  Into  two  phoeea.  Aa  lattlal  Operational  Tost  phau,  to  which  a  ralattvaly 
large  nambar  of  alaallu  ara  launched  during  a  abort  (tua-thre*  year )  parted  laud  lately  following  initial  deployment,  ha*  tha 
objective  af  early  decaralnatloa  of  deployed  ayatu  perforuace.  Tasting  than  revert*  to  a  Follow-da  Tost  (POT)  phau,  normally 
lavolvlag  a  euawhat  lour  1*  rata,  with  tha  objective  ef  detect  lag  aay  cheagaa  la  ayatu  parforunca  our  Ita  urvico  Ufa. 
both  phases  of  th*  Oparatloaal  Taat  progru  axarclu  all  alauata  of  tha  TtlOSHT  I  Strategic  Ueapaae  System  under  condition*  as 
clou  to  thou  aspactod  ef  a  strategic  lunch  na  political  and  ufaty  eoaa  Ida  rat  lone  will  permit. 
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l.  (U)  fROJtCTS  OVM  <10  MILLIOH  IN  FT  IWl 


(U)  Project  >0004,  TKIDOrT  Subnarlaa  Syataa: 

1.  (U)  DtSOUfTIOII  (gequl resent  ami  Projact):  Tha  TtXDtNT  Sjrataa  will  provide  a  highly  eurvlvable  strategic  deterrent  for 
(ha  lJWe  ami  bayou <4.  Daalgnad  to  ba  a  cost  effective  replacenent  for  tha  POLARIS/ POSRIDOM  Syateae,  TRlDRtfT  lncorporataa  new 
technology  acquired  aloca  tha  POIARIS/IOSHDOP  forca  was  daalgnad.  Tha  principal  objactlvaa  of  tha  TRIDCMT  submarine  daalgn  and 
developuant  arai 

a.  (U)  Survivability  In  a  vlgoroua,  aophlatlcatad  antl-aubaarlna  uarfara  anvtrooaant. 

b.  (U)  High  rallablllty  and  ualntalnblllty,  alnialxlng  tha  frequency  ot  ovarhaula  and  reducing  their  conpl-alty  and 
duration. 

c.  (U)  Htnlaal  paraoaaal  uaaatagi 

d.  (0)  Daployaant  froa  coat  1  usual  Unltad  Stataa  baaaa  aad  operating  capability  In  large  ocean  araaa,  contlnuoualy 
within  range  of  targets,  with  ability  of  lanadlate  reaponaa  to  a  weapon  launch  order. 

2.  (U)  PROGgAH  AgOgjgLIfMgrf  AMP  FjjWU  If  PORTS  l 

a.  (U)  n  Wt2  Program 

o  land  aad  aacoad  ahlpa  da  live rad. 

o  Coaaaaced  TRIDRRT  aodaralaatloa  program. 

o  Continued  efforte  to  aupport  daployaant  of  follow-on  ahlpa. 

o  Continued  taat  aad  avaluatloa  la  tha  araaa  of  propulaion  ayntana,  and  counard,  coatrol  and  coaann lea t lone, 
o  Coat lured  prototype  davolopaant  of  tha  coaannd  and  control  auboyataao  with  bvlslon  4  undergoing  evaluation, 
o  Continued  TRIDRRT  daalgn  and  conponant  lnprovoaant. 

o  Ooatlnucd  dealga  aad  davolopaant  afforta  for  tha  taat  Coeat  TIIDtNT  leae. 

o  Initiated  atudlaa  to  accolarato  KIMT  II  (D-5)  prograa. 

b.  (U)  rt  111!  fro« real 

o  Conacres  plann.ag  to  totrodaca  TtlDKWT  ll  (0-5)  alaatla  atarttng  with  the  ninth  TtlDBNT  aubaarlnn. 
o  Continue  taat  aad  avaluatloa  of  ship  ayataaa. 
o  Ooatlaue  TRIOR  NT  aodaralaatloa  prograa. 
o  Coatlaue  taat  Coast  TtlMMT  bean  development  afforta. 
o  Ooetlnua  Command,  Coatrol.  aad  Coanualcat lost  prototype  afforta. 

o  Provide  hull,  aechaalcal,  aad  electrical  related  lavaatigatlona,  special  tests  and  developments  required  as  a  result 
of  daflclaaclas  Identified  during  equlpnant  taat tag,  ayataw  aad  subayataa  ahtpbeard  taattng,  and  ahlp  trials  of  davalopaantal 
ayataaa  and  conponant a. 

c.  (U)  n  1W  Planaad  Ptoftraai 

o  Continue  taat  aad  avaluatloa  of  ahlp  ayataaa. 
o  Continue  TUBS  NT  aodaralaatloa  prograa. 
o  Continue  bat  Coast  ItlOBff  lose  developaaat. 
o  Deliver  fourth  ahlp,  aad  deploy  third  ship. 
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d.  (0)  tmm  ta  Cowlttlwi 

o  Continue  dtytlopaMl  nftcti  of  tin  TDIKHT  aubuarloa\ prograa  supporting  TtlDKHT  aubntlM  deployuent . 
o  Continue  engineering  and  design  affort  to  ravtaw  and  update  TtlDCKT  specifications, 
o  Continue  TtIDdKT  nodernlattlon  prograa. 
o  Coaplete  last  Coaat  TRIOBKT  laaa  devslopasnt. 

a.  (U)  Milestones! 


miaatooa  Bata 


1.  (U)  TtlKHT  Dacia  Ion  Coordinating  Papar  approved  1/71 

2.  (0)  Subn.rlne  baaalloa  daalgn  caaplatad  1/72 

3.  (U)  Secretary  of  Dafanaa  approval  for  full  acala  dotelopwent  12/72 

C Da f ana a  Byatena  Acquisition  Review  Council,  Phase  11) 

!•  (U)  Couplets  auhaarlna  contract  daalgn  3/73 

3*  (0)  Award  land  suhnerlae  conatructlon  contract  7/74 

6.  (U)  Approval  for  production  10/74 

(Dafanaa  Systaaw  Acquisition  tavlau  Council,  Phaaa  Ill) 

7<  (0)  Award  conatructlon  contract  for  second  and  third  auhnarlnoa  2/73 

8.  (0)  Award  conatructlon  contract  for  fourth  auhnartna  2/76 

1.  (U)  Ooncoptual  goala  ldantlflod  D/76 

10.  (0)  Award  conatructlon  contract  for  fifth  aubaarlua  6/77 

11.  (0)  Start  coocapt  foraulatlon  9/77 

12.  (U)  Award  construction  contract  for  atsth  and  navanth  suhnarlnas.  2/7S 

13.  (U)  Award  conatructlon  contract  for  eighth  nubwarlna  1/81 

14.  (II)  Pinal  Situ  Selection  -  gnat  Coaat  laaa  10/80 

13.  (U)  Contract  dnllvory  data  load  auhaarlna  10/81 

16.  (0)  Delivery  lead  auhaarlna  10/81 

17.  (U)  Award  conatructlon  contract  for  ninth  auhaarlna  A  1/M 

18.  (0)  Initial  Operational  Capability  (»/«l *f  10/82 

19.  (U)  Award  conatructlon  contract  for  tenth  auhaarlna  11/82 


*  Data  shown  In  Ft  1983  Prograa  Blanant  Descriptive  Suaanry. 
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t.  («)  TEST  AND  EV  ALU  AT  IOW  DATA) 

CU)  TRXOEKT  autwrlra  tut  data  will's*  presumed  In  thraa  section*  corresponding  to  tha  following  major  TRIBE  IT  aubmarlne 

systeast 

I.  Hull  and  Acoustic  Quieting 

II.  Cornea nd  and  Control  System 

111.  Propuls  Ion/ Elect  deal  System 

I.  («>  HULL  RHP  ACOUSTIC  QUIITIWCl 

(U)  The  hull  subsystem  1*  fabricated  and  Installed  to  specifications  previously  used  In  aarlla.'  float  lalllstlc  Hlaslle  and 
Attach  subaarlna*  aodlfled  as  required  by  tha  following  factors) 

-  Larger  hull  also  required  to  support  the  atsslla  battery. 

-  Difference  In  dlaanalonal  relationships  of  structural  subsystems  In  coapartson  with  past  submarine  experience. 

-  Hull  structure  design  to  ac con  mo  data  required  hull  penetrations  Including  the  larger  Log! at  Its /Escape  Trunk  necessary  to 
facilitate  aalnteaance  requirement*  Imposed  by  the  extended  TRIDENT  operating  cycle. 

-  Us*  of  Clasa-talnforced  Plastic  sonar  dames  In  lieu  of  earlier  mild  steal  fabricated  domes  for  improved  sonar  self-noise 
performance. 

A.  W)  Null  and  Loglatlcs/Eacapa  Trunk 

I.  (U)  Development  teat  and  Evaluation! 

a.  (0)  Photoelastic  and  steal  modal  tests  of  the  mlsalla  compartment  and  logistics  access  hull  penetration  war* 
conducted  In  1970-71  by  Naval' dell  Eagleaarlog  Laboratory,  Port  thaeaema,  California,  to  evaluate  the  hull  stress  loading  under 
hydrostatic  pressure  la  support  of  the  design  agent's  (General  Dynamlcs/Electrlc  goat  Division)  hull  design  effort. 

b.  (U)  Pull-ecal*  test*  war*  conducted  lu  October  1972  In  an  operational  Pleat  ballistic  Missile  submarine  to  measure 
missile  tub*  deflection  umd-'.r  submerged  loading.  Than*  tests  war*  conducted  by  the  design  agent  (General  Dynamlc/Electrlc  goat 
Division)  to  validate  modified  stress  analysis  prograaa  being  used  In  the  TRIDENT  submarine  design. 

c.  (U)  Two  aarll-acale  bulkhead  models,  using  existing  submarine  cylinders,  war*  designed,  fabricated  and  tested  to 
evaluate  tha  structural  artaagemtnts  determined  by  analytical  techniques  to  b*  the  most  efficient.  Data  collected  were  used  to 
refine  tha  analytical  modal,  A  final  test  collapsed  tha  nodal,  ascertaining  tha  ultimata  holding  capacity  of  tha  ntructura.  Thin 
tatting  mat  conducted  by  David  V.  Taylor  Naval  Ship  k« search  and  Development  Center. 

d.  (U)  1  full-scale  operational  nodal  of  a  portion  of  tha  alaatla  compartnsnt.  Including  thu  alaatla  tube,  wan 
fabricated  to  evaluate  structural  fabrlcatioa  technique*,  accessibility,  sad  syttaa  operation.  The  alssll*  tub*  asseahly  has  been 
installed  and  factory  tents  consisted.  Including  a  satisfactory  hydrostatic  tact.  Tasting  ess  conducted  by  General  Dynaalc*/ 
Electric  boat  Division. 

e.  (0)  .  The  Logtstlcs/Eacspa  Trunk  design,  beesus*  of  Its  tnersased  slss  (6  foot  diamotor),  underwent  full-ecal* 
explosive  teetlag  by  David  Taylor  Naval  Ship  leaearch  and  Development  Center  Underwater  Explosive  Research  Division  In  eld-1977. 
Pcellelnary  shock  test  results  Indicated  the  Logletlcs/tseepe  Trunk  net  the  threshold  objective.  A  failure  of  tha  lower  hatch 
hinge  bolts  (an  ESN  its  Cite*  design)  required  a  lower  hatch  redesign;  hownvsr,  this  fsilurs  did  not  Invalidate  tha  successful 
deeoostratlon  sf  tha  h  foot  logistics  hatch  concept.  Tha  Loglstlcs/Eacap*  Trunk  was  provided  by  General  Dynaalee/  Electric  (oat 
Division  and  was  retsstad  In  tha  Submarine  Shock  Tent  Vehicle  In  June  1979  and  again  la  Saptawbar  1910  to  raquallfy  n  redesigned 
lower  hatch  assembly.  Result*  of  the  retests  war*  satisfactory. 
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2.  (U)  Operations  1  t«it  Mj  talultloai 

(U)  In  vino  of  thn  fact  that  hull  and  acctas  hatchaa  poaa  a  technical  rtak  only,  an  operational  teat  and  evaluation 
will  be  conducted  by  Commander,  Operational  TUat  and  (valuation  Force. 


1.  (0)  System  Characterlatlce  (Login tics /Escape  Trunk); 


Characterletlc 


Threshold 


Deuonatrated  Performance 


Maintaining  etructural  Integrity  of  Loglatlca/ 
Bacape  Trunk  following  thick  factor  oft 

1.  (II)  Acouatlc  Qulatlngt 


n 


Th reahold  requirements  have 
been  deuonatrated. 


(U)  The  following  are  the  specific  equipments  being  develop  west  the  acoustic  quieting  goal,  but  have  not  coopletad 
tost  and  avaluatloat 


1.  (0)  Development  Teat  and  (valuation; 

a.  (U)  Hovering  System  Four-Nay  Valve.  The  four-way  valve  was  subjected  to  laboratory  teats  at  General  Dy nan tea/ 
Electric  goat  Division  true  July  through  6ecober  1973  to  deterulae  the  nolee  leva!  and  the  proaaure  drop  acroas  the  valve.  The 
pressure  drop  was  dateralnad  with  design  systan  flow  and  with  the  valve  at  vartouf  pre-da  tamlnad  operating  posit  Iona,  thereby 
alaulatlng  closely  the  shipboard  hovering  evolutions.  The  testa  verified  that  the  valve  could  satisfy  systau  nolsa  and  pressure 
drop  raqulrsuents.  > 

b.  (II)  Torpedo  Turbine  Pump  Ejection  System  (Mark  17  Hod  0).  Testing  of  the  prototype  was  accoupllahod  at  the  Naval 
Uadarwatar  Syatsws  Center,  Newport,  (I,  between  Hey  TWJ  aoJ  February  1$7*.  Tests  werr  conducted  to  establish  proper  operation  of 
the  systan  and  to  validate  the  reaulte  of  a  cauputer  elnulatlon.  Tost  objectives  ware  achieved.  TWo  units  were  delivered  to 
Naval  Underwater  Systems  Center,  Newport,  In  March  of  1*17.  One  wait  underwent  land-based  evaluation.  After  testing,  the  punp 
diffuser  was  anted  with  a  new  puap  part  and  a  new  turbine  gear  train  for  utilisation  on  'he  first  TtlDHNT.  Upon  couplet  ton  of  all 
tests,  these  two  units  wars  delivered  to  the  shipbuilder  In  June  of  1F77  and  Installed  In  USS  OHIO. 

l.  (U)  Operational  Teat  and  (valuation! 

a.  (U)  Initial  Operational  Teat  and  (valuation  (I0T(()  of  the  Torpedo  Turbine  Funp  Ejection  Systea  was  conducted 
concurrently  with  Povolopnast  Tasting  Ifcaee  HIP  at  the  Naval  Underwater  Systeas  Canter,  Newport,  k*T  between  Septsober  IT76  and 
March  1P77.  based  on  deaoastrated  performance,  Consandar,  Operational  Test  and  (valuation  Fores  -.one luded  that  the  Torpedo 
Turbina  fug  Ejection  Systan  has  the  potential  to  be  operationally  effecclva  and  operationally  suitable. 

b.  (U)  Follow-on  Operational  Test  sod  (valuation  (FOTig)  was  conducted  by  Conaander,  Operational  Test  and  Evaluation 
Force  on  the  lead  ship  In  connection  with  Production  Acceptance  Test  and  (valuation  (PATH)  "Acoustic  Trials”  and  other  p re¬ 
deployment  schedule  events.  Data  collected  during  special  events  that  occur  durtng  refit  or  patrol  will  be  Included  as  a  part  of 
Follow-on  Operational  Test  and  (valuation. 
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3.  (d>  inf  CheracterUtlce: 

Characteristic  Threshold 

The  ecouetlc  quieting  objective  for  the  TRIDENT  design  let 

Radiated  Nolee  at  5  knot! 

(measured  In  1/3  octave  banda) 

Specific  equipment  objective!  are: 


Structureborna  Holae  bevel 

Torpedo  Turbine  Pump  Ejection  System 

Structureborne  Nolae  Level  <  Ran  punp  levels 

baaed  on  land  baaad 
teat  elte  data. 


Equivalent  to  _ 

l—  — i 


Hovering  System  Four-Wap  Valve 
Equivalent  to£  _  _ 


Demons t rated  Performance 


Acoustic  Trlala  conducted, 
analyala  not  yet  complete. 


Threahold  requlrenenta 
have  been  deaonatratad , 


PeajL  atructureborne  nolae  leval 
lar_  J lower  than  the  Ran 
pump"  depending  on  accelerometer 
location.  At -aea  data  la  being 
collected. 


IX.  (U)  COMAHP  AMD  CONTROL  SYSTEM  (CCS): 

(U)  The  TRIDENT  Command  and  Control  Syatam  (CCS)  la  an  Integrated  complex  of  lnatalled  equipment,  uaer  and  aachlne-orlcnted 
computer  prograaa,  operational  data,  and  standard  operating  procedures  configured  for  the  perforaance  of  specified  coamend, 
control,  comaun lea t Iona,  defence  and  ahlp  eupport  function!.  The  Command  and  Control  Syatam  makes  extensive  use  of  digital 
computers,  computer  peripherals,  lnterequlpment  comaainlcatlons  channels,  and  Interactive  digital  displays.  The  Coamend  and 
Control  System  la  functionally  cm  prised  of  the  following  major  subsystems:  AH/BQQ-6  Sonar,  Ihrfc  III  fire  Control  System, 
Exterior  Coamunlcatlons,  Data  Processing  Equipment  Including  NN/UYK-7  and  RN/UYK-20  computers,  Monitoring  subsystem.  Ship  Control, 
Interior  Comaun lea t Ions  subsystem.  Tactical  Navigation,  and  the  Identification  Frlsnd  or  Poe/Radar/Ilactronlc  Support  Measures 
(ESM)/Perlecope  subsystems.  The  operational  mission  of  the  Command  and  Control  System  la  to  give  the  TRIDENT  submarine  the 
ability: 


-  To  remain  undetected,  to  evade  If  detected,  and  to  defend  Itself  from  attack. 

-  To  measure  and  display  real-time  ship  operational  status  and  to  monitor  the  performance  of  designate'''  equipments. 

To  maintain  receipt  of  strategic  communications  and  to  communicate  with  other  fleet  units  as  required. 

(U)  The  following  systems,  which  ara  portions  of  the  Command  and  Control  System  are  described  In  the  TRIDENT  System  Test  and 
Evaluation  Master  Plan  113:  AN/BQQ-6  Sonar,  Mark  118  Pile  Control  System,  and  Integrated  Radio  Room  (IRE). 

(U)  The  test  plan  for  the  Command  and  Control  System  requires  acceptance  testing  of  each  of  these  new  or  extensively  modified 
systems  by  the  development  activity.  Following  this  stand-alone  testing,  all  major  equipments  and  subsystems  are  installed  st  the 
Land  Based  Evaluation  Facility  (LREF)  at  Naval  Underwater  Systems  Centar,  Newport,  Rt.  Extensive  Integration  testing  Is  conducted 
to  verify  software  and  hardware  compatibility  and  to  demonstrate  specified  perforaance  prior  to  Installation  In  the  submarine. 
Command  and  Control  System  Engineering  and  Integration  (E41)  Is  accomplished  by  the  Command  and  Control  System  Engineering  and 
Integration  contractor  (Electric  Boat  Dlvlslon/Internatlonal  Business  Machines).  Integrated  Land  Based  Evaluation  Facility  testing 
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commenced  In  1976  with  Commander,  Operational  Taat  and  Evaluation  Force  participation.  Integrated  testing  hae  been  completed 
through  Command  and  Control  System  Revision  3.4.  Command  and  Control  Syetam  revision  3.4  waa  Installed  In  the  lead  TRIDENT 
suhearlne  during  Poet  Shakedown  Availability  (PSA)  and  will  be  Installed  In  the  second  TRL06.IT  submarine  lurtng  Post  Shakedown 
Availability.  Further  operational  evaluation  la  being  conducted  at  aea  during  deployment  of  the  lead  ship. 

A.  (U)  AH/bQQ-6  Sonar  System 

(U)  The  AN/bQQ-6  Sonar  Set  la  an  advanced  eonar  eye  tom  developed  for  the  TRIDENT  submarine.  The  prlaary  detection  group  la  a 
digital  Integrated  aystea  employing  spherical  array,  hull  mounted  line  array,  and  towed  array  sensors  with  an  active  emission 
acoustic  Intercept  receiver  and  high-frequency  active  (short-range)  sonar.  In  addition,  support  equipment  has  been  added  to 
provide  for  underwater  communications,  environment-sensing,  magnetic  recording,  enhanced  maintenance  capabilities,  and  acoustic 
emergency  devices. 

1.  (U)  Development  Teat  and  Ivaluatlom 

(U)  All  units  of  the  AN/bQQ-6  Sonar  ara  required  to  undergo  Development  Test  and  Evaluation  (DUE).  In  particular, 
the  following  phases  of  tasting  are  required: 

a.  (U)  Preproduction  Inspection  (conducted  once  on  first  contract)! 

-  System  Design  Certification  Testing 

-  Environmental  Testing 

-  kallablllty/Halatalnablllty  Testing 

b.  (U)  Quality  Conformance  lnepectlon 

-  Production  lnepectlon  (each  system) 

-  Production  Control  Inspection  (conducted  on  a  sample  basis) 

-  Environmental  Tests  (conducted  on  a  sample  beets) 

(U)  In-plant  Development  Taat  and  Evaluation,  which  has  bean  combined  with  Production  Acceptance  Test  and  Evaluation 
(PAT4E),  la  conducted  at  International  business  Hachloae,  Manassas,  VA,  on  all  AN/lQQ-b  hardware  scheduled  for  Installation  in  the 
TRIDENT  submarines.  The  In-plant  portion  of  this  taat  and  avaluatlon  has  not  uncovered  any  significant  design  problems.  The 
AN/bQQ-6  production  eysten,  less  eenaore,  undergoes  Integration  testing  at  tha  Land  based  Evaluation  Pacllltv  as  part  of  tha 
Command  and  Control  System  Integration  testing.  Integrated  testing  at  the  hand  baaed  Evaluation  Facility  has  been  completed 
through  Command  and  Control  System  Revision  3.4.  Command  and  Control  System  Revision  3.4,  which  contains  a  sonar  software 
revision,  wss  Installed  In  the  lend  TRIDENT  Submsrlne  during  Post  Shakedown  Availability  (PSA)  and  will  ba  Installed  In  the  second 
TRIDENT  submarine  during  Post  Shakedown  Availability.  Future  Installation!  will  be  mads  during  new  construction. 

2.  (U)  Operational  Test  and  Evaluation! 

a.  (U)  Initial  Oparatlonal  Test  and  Evaluation  (1OT4E)  war  conducted  by  Commander,  Operational  Teat  and  Evaluation 
Porca  in  combination  ulth  Development  Taat  and  Evaluation  (0TT4E)  at  tha  hand  Baaed  Evaluation  Facility  In  order  to  certify  Coamaud 
and  Control  System  Revision  2.1  ready  for  Installation  In  the  lead  ship.  The  system  tnntsd  Included  tha  complete  lead  ship  sonar, 
aacapt  for  external  arrays  and  transducers.  Rstulta  of  testing  coapleted  In  Juna  1978  Indicated  than  an  axcasslva  number  of  sonar 
restarts  war-  required  during  the  240-hour  operability  taat.  Following  problem  correction  and  (urther  Integrated  tasting  at  tha 
Land  Raid  Evaluation  Facility,  Commander  Oparatlonal  Teat  and  Evaluatior  Force  concluded  that  the  AN/BQQ-6  had  the  potential  to 
be  operationally  effective  and  operationally  suitable. 
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b.  (U)  Integrated  testing  of  sonar  software  (Cneeand  and  Control  System  Revision  3.4)  was  coexisted  at  the  Land  baaed 
Evaluation  facility  and  reported  by  Contender,  Operational  Teat  and  Evaluation  Fores  sassage  041840Z  MAY  82.  Commander, 
Operational  Test  and  Evaluation  Force  concluded  thet  the  AM/ bQQ-6  (Cosaend  and  Control  Systea  Revision  3.4)  aonar  deaonatrated 
potential  to  be  operationally  effective  and  operationally  aultable.  Additional  concluslone  ware! 

(1)  (U)  Mot  all  deflclanclus  previously  Identified  have  been  corrected.  _ 

(2)  (»)  f~  deficiencies  I significantly  dagrada  ships  capability^  , 

(3)  (0)  f  ~7p£pcssslng  doea  not  fully  aupport  TRIDENT  strataglc  at salon  (~ 

_  (4)  (O)  Insufficient  flexibility  f  i 

(5)  <M)  — 

(6)  (U)  AN/SQQ-6  sonar  effectiveness  wes  reduced  by  newly  reported  deficiencies. 

(7)  (U)  Docunentatlon  continues  to  lag  systae  developasnt. 

(8)  (II)  Additional  taaa  training  la  required  to  ensure  effective  conduct  of  a  ay r lad  of  operations  required  for 
effictlve  use  of  the  AH/RQQ-6. 

Coanander.  Operational  Test  and  Evaluation  Force  racaaaendad  correction  of  deficiencies  relating  to  the  following  areas: 

(!)  (0)  Revlew/nodlfy/dluable  f*  as 

necessaty  to  support  the  TRIDENT  operational  evasion. 

(2)  (U)  ’  Update  AH/RQQ-6  docuanntetlon  to  Coaseand  and  Control  Systae  Revision  3.4  level  In  tine  to  support  post 

Post  Shakedown  Availability  testing. 

c.  (If)  follow-on  Operational  Test  and  Evaluation  (F0T4E1  was  conducted  by  Coanander,  Operational  Teat  and  Evaluation 
Fores  on  the  lead  ship  during  its  pradeployasnt  period  end  will  contluua  on  a  not-to-lnterfere  basis  during  deployment. 

d.  (U)  lecauee  of  its  unique  design,  the  aonar  could  not  be  Installed  In  any  other  submarine  to  permit  Initial 
Operational  Test  and  Evaluation  before  the  lead  TRIDENT  went  to  sea. 

3.  (U)  Syntax  Characteristics  (AH/gQQ-6  Sonar): 

(U)  The  following  definition,  are  used  In  the  specification  of  the  Required  Technical  Characteristics  (ETC): 

a.  (U)  Software  Failure  -  Occurrence  of  one  of  the  following! 

(1)  (U)  Loss  of  the  aoet  recent  five  minuted  of  passive  broadband  Intermediate  time  average  data  history. 


/)  (U)  Loss  of  conputer/aoftware  operation  Cor  five  alnntes. 

b.  (U)  Software  Fault  -  Occurrence  of  any  defect /problem  which  produce 
not  causa  a  software  failure. 


system  halt  or  requires  a  restart,  but  does 


c.  (U)  Hardware  Reliability  -  Hardware  reliability  Is  defined  as  tlie  reliability  rf  the  sonar  system  hardware  only 
(as  opposed  to  data  processing  systea  (DPS)  hardware  failures). 

d.  (U)  Software  Reliability  ■*  Software  reliability  is  defined  at  the  reliability  of  the  computer  program  only,  and 
doea  not  Include  hardware  failures  of  the  computer,  peripherals,  data  converters,  power  supplies  or  Input  devices.  In  addition, 
all  Input  data  to  the  software  programs  ere  considered  valid. 
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•  >  (U)  ri|uH  of  Merit  (TOM)  -  boot'  perforaance  1*  stated  In  tsrae  of  sonar  Figure  of  Merit  In  order  to  provide  a 

basis  for  coiputlng  expected  ranges  against  specific  targets  under  any  given  operational  situation. 

(1)  (U)  "Figure  of  Merit  THMSHOLD"  values  take  Into  account  expected  operational  ayatea  losses  plus  an  estlaate 
of  the  neaeuraaent  uncertainty  ahlch  would  be  expected  under  at-sea  conditions. 

(2)  (il)  Opposite  each  listed  Figure  of  Merit  la  the  range  expected  If  a^  "Jsubaarlne 

threat  (as  described  in  Figure  1  of  enclosure  (2)  to  Naval  Underwater  Syetaaa  ".enter  secret  letter  SA111-SS39  of  10  July  1975) 
were  running^  j In  the  North  Atlantic,  with  the  detecting  array  f  /knots.  Propagation 

loss  predictions  for  that  situation  which  ware  used  for  the  range  calculations  are  set  forth  In  Figure  6  of  enclosure  (2)  to  the 
Naval  Underwater  Syetaaa  Canter  reference  previously  cited. 


Characteristic 


Threshold 


Denocat rated  Performance 


Figure  of  Merit  (Decibels  (d>)) 


Decibels  idl)/Range  (kyd) 


Passively  Detect  ton 

.Spherical  luay  (  _ 

Towed  Array ^  ' 


Passive  ^Tracking 

Spherical  Arjay  _ 
towed  Array Q 


Passive^ 

Spherical  Arrp; 
Towed  Array  | 


t|gtectlon_^ 


Passive^  ^lkacklnx 

Spherical  Array  1,  _  J 
Towed  Array  | 


Classification 

Spherical  AmyL 
Towed  Array 


kellablllty  and  Maintainability 


Hardware 

Mean  Tine  Jetween  Failure  (MTIF) 
Passive  | 

Passive) 

Active  Bataelon  Detect  lot 
Mean  Tine  to  Hapalr  (MTTk) 
Software 

Mceo  Tine  Between  Failure  (MTBF) 
Mean  Tine  to  Fault 
Mean  Tlaa  to  (apalr 
Failure 
Fault 


C  J 
L  J 
CJ 
CJ 

C  J 


The  Figure  of  Merit  (Decibels) 
thresholds  have  been  achieved 
baaed  on  ln-plant  eubsyatea 
certification.  U  Data  for 
validation  of  Figures  of  Merit 
of  the  ship  Installed  ayatea 
was  collected  during  sonar 
certification.  Additional  data 
will  be  collected  at  other 
opportunities  during  predeploy- 
aent  of  follow-on  ships  and  on 
a  not-to-lnterfere  basis  during 
lead  ship  deployments. 


c 


2/ 

1/ 

V 


V 

.j  y 
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U  (U)  S«*  IBM  Document  Nuabcra  76-916-019  through  76-916-028,  April  through  July  1976,  AN/BQQ-6  System  Design 
Certification  Taat  Reports. 

2/  (U)  8aa  IBM  Docuaant  Nuabar  77-EQ2-022  dated  19  March  1977,  Reliability,  Taat,  and  Deaonetratlon  Report. 

il  (U)  Sea  IBM  Docuaant  Nuabar  76-A71-023  dated  22  Oacaabar  1976,  AN/BQQ-6  Maintainability  Daaonatratlon  Taat  Report. 

Xj  (U)  See  IBM  Docuaant  Nuabar  78-916-002  dated  11  January  1977,  Final  Report,  Software  Reliability  Daaonatratlon. 

B.  (U)  Hark  118  Fite  Control  System  and  Ccaaand  Subayataa 

(U)  The  Mark  118  Mod  0  Fire  Control  Syataa  contalna  the  equipments  and  aoftuara  required  to  provide  the  TRIDENT  eubaarlne 
with  a  aelf-defenaa  capability  Including  contact  notion  enalyala,  coordination  of  defanalva  oparatlona,  and  affective  control  of 
weapona  and  countetaeaaure  davlcaa.  The  raaourcaa  of  the  Data  Procaaalng  Syataa  (DPS)  ara  uaed  for  lta  required  coaputatlon, 
dlaplay  generation,  data  atoraga  and  data  retrieval  functlona.  Standard  Inforaation  Dleplaye  (SIDs)  provide  the  ayataa  with 
Interactive  Cathode  Ray  Tuba  (CRT)  dlaplay  capablllttea.  An  Attack  Control  Conaole  (ACC)  Hark  92  Mod  1  lndlcatea  atatua  and 
dlracta  the  firing  of  the  Torpedo  Mark  68  Mod  1  and  countaraaaaure  davlcaa.  Two  bearing  and  Range  Indlcatora  (BRIa)  Mark  116  Mod  0 
provide  remote  dlaplay  of  aalactad  data  for  ccaaand  Inforaation.  A  Weapon  Launch  Conaola  (WLC)  Mark  96  Hod  0  provldaa  the 
Interface  and  converelon  capabllltlea  to  pra  aat  and  control  the  Torpedo  Ml  68  Mod  1  and  the  Mobile  Submarine  Simulator  (MOSS) 
Mark  97  Hod  0. 

(U)  The  Hark  118  Fire  Control  Syataa,  with  appropriate  Interfacing  aupport,  shall  parfona  the  following  primary  functlona 
In  aupport  of  the  TRIDENT  aubaarlne  eelf-da tense  capability; 

-  Parfona  Contact  Motion  Analyala  (CHA),  both  annually  aaalatad  and  automatic. 

-  Perform  weapona  and  countaraaaaure  control. 

-  Parfona  defenelve  coordination. 

-  Provide  eaaentlal  data  for  ehlp  control. 

1.  (U)  Davalopaant  Taat  and  Evaluation; 

a.  (U)  All  unlta,  Including  aoftware,  of  the  Mark  118  Flra  Control  Syataa  ara  required  to  uedergo  the  Davelopaant 
Taat  and  Evaluation  (DT&E)  program  opacified  by  HIL-E-16600.  The  In-plant  Davalopaant  Taat  and  Evaluation  effort  did  not  uncover 
any  algnlflcant  dealgn  problaaa. 

b.  (U)  Hark  118  Flra  Control  Syataa  Integration  testing  at  the  Land  Based  Evaluation  Facility,  followed  by  shipboard 
Installation,  has  bean  eoaplatad  for  the  first  three  TRIDENT  submarines.  Integrated  tasting  of  a  Hark  118  Flra  Control  Syataa 
aoftware  revision,  which  la  part  of  Command  and  Control  Syataa  Revision  3.6,  has  bean  completed  at  the  Land  Baaed  Evaluation 
Facility,  waa  Installer  -  the  lead  TRIDENT  aubaarlne  during  Post  Shakedown  Availability,  and  will  be  Installed  In  the  second 
TRIIXNT  submarine  during  Fo»i  Shakedown  Availability.  Installation  at  shora  altaa  has  also  bean  completed. 

2.  (U)  Operational  Taat  and  Evaluation; 


a.  (U)  Initial  Operational  Taat  and  Evaluation  (I0T4E)  was  conducted  by  Coaaander,  Operational  Teat  and  Evaluation 
Force  In  combination  with  Development  Test  and  Evaluation  (DTfcg)  at  tha  Land  Based  Evaluation  Facility  In  order  to  certify  Command 
and  Control  Syataa  Revision  2.1  reedy  for  Installation  In  tha  lead  ship.  The  Syataa  tested  Included  the  complete  lead  ship  Fire 
Control  Syatea. 

b.  (U)  Integrated  testing  of  Mark  118  Flra  Control  Syataa  (Cnaaand  and  Control  Syataa  Revision  3.6)  was  completed  at 
the  Land  Baaed  Evaluation  Facility  and  reported  by  Commander,  Operational  Test  and  Evaluation  Force  aasaage  061860Z  MAY  82. 
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Commander,  Operational  Test  and  Evaluation  Force  concluded  that  tha  IK  .'It  Flra  Control  System  (Command  and  Control  System 
Revision  1.4)  daaonatratad  potantlal  to  ba  ope rationally  affactlva  and  oparatlonally  aultabla.  Additional  conelualons  were; 

(1)  (U)  Significant  n unbar  of  pravloualy  Idantlflad  daflclanclas  vara  corractad. 

(1)  (U)  Hath  lit  Flra  Control  Syataa  (Command  and  Control  Syetam  Karla Ion  1.4)  support a  ataaton  oriented 

functions . 

(3)  OH  Docuaantatlon,  alttiough  laprovad.  still  lags  syataa  davalopaant. 

Coaaandar,  Operational  Taat  and  (valuation  forca  recofaendad  tha  follovlngi 

(1)  (U)  ^eliminate  Incorrect  rasulta  Idantlflad  during  Land  tasad  (valuation 

Facility  tasting. 

(2)  (U)  Update  Nark  lit  Flra  Control  Syataa  docuaantatlon  to  Coaaand  and  Control  Syataa  Revision  1.4  laval  In 

tlaa  to  aupport  post  Foot  Shakadovn  Availability  tasting. 

c.  (U)  Follow-on  Operational  Taat  and  Evaluation  uas  conducted  by  Coaaandar,  Operational  Taat  and  (valuation  Forca  on 
tha  lead  ship  during  Its  pradeploystent  period  and  vlll  continue  on  a  aot-to-lnterfare  basts  du-lpg  deployment. 

3.  (if)  Syataa  Charactarlitlcai 

Tha  Required  Technical  Charactarlatlcs  for  tha  Fully  Operational  atata  of  tha  Nark  US  Flra  Control  Syataa  are: 


Characteristic  Threshold 

/ 

Contact  Motloa  Analysis  (CHA) 

/ 

Range,  course  and  speed  solution 
Foeitlon  heaping  (continuous  tracking  capability) 

Independent  maUmdc  of  hearings  only 
contact  notion  analysis 


|slnul tenuous  contacts 
lalailtaneous  contacts 
(methods 


Denonat rated  Performance  1/ 


u 


simultaneous  contacts 
simultaneous  contacts 
thoda 


Weapons  end  Countermeasure  (CN)  Control 
Torpedo  raaota  sat  and  fire 


Ulraguide  Torpedoes  2/ 


Raaota  launch  countermeasures  froa 
Hark  US  Fire  Control.  Syotoe 

Remote  sat  and  flra  Nobtla  Submarine  Simulator 
(HOSS)  froa  Nark  US  Flra  Control  Syataa 

Defensive  Coordination 


Two  1"  Countermeasures 


Sat  pre-sets  and  firs. 


Threa’old  requirements  have  bean 
dee . narrated  by  subsystem  teats. 

Threshold  requirements  have  been 
daaonatratad  by  subsystem  testa. 

Threshold  requirements  have 
been  demonstrated.  1/ 

Threshold  requirements  have 
been  da-  nstrsted.  3/ 


Hostile  torpedo  defense  -  Reaction  tlaa  to  15  seconds 

release  first  3-tnch  countermeasure  after 
firing  circuit  activated.  (Asauaa  tubes  loaded, 
additional  devices  In  30  second  Intervals.) 


Threshold  requirements  have 
been  demonstrated. 
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Characteristic 

htggtw  Coordination  (continued) 
Statu*  of  Launchar* 


Threshold 


Display  atatua  of 
all  torpedo  tubes 


Deaoiwttated  Parfoneanc*  1 1 


Thraahold  requl resent a  hava 
baan  draonstrated  by  aubayataa 
taata.  3/ 


Hardwara  V 

Reliability  (Failure)  5/ 
Contact  Notion  Analyst*  (CNA) 
Canarata  Tar (at  Poaltlon  (GTF) 
Weapon  Ordar  Canaratlon  (WDG) 

Software  7/  8/ 

Haan  tlna  batwaan  fallura  (HTBF) 
Haan  t Ire  to  fault  (HTTP) 

Haan  tbM  to  repair  (NTT*) 
Fallura 
Fault 


10  alna 
3  alna 


3  alna 
t  aln 


1/  (U)  So*  Defensive  Waapon  Syataa/Coabat  Inta  Design  Certification  Taat  laport  IRN-78-T32-OI2  dated  20  "ct  1378. 

2/  (W)  It  la  not  a  pacifically  required  that\_  J torpedoes  ba  wlregulded  at  aaa  to  doaoaatrata  this  capability. 

V  (U)  8aa  Do  f  ana  tv*  Waapon  Syataa/Coabat  Syataa  Da  algo  Cartlflcatton  Taat  Daport  UN-7B-T32-012  da  tad  20  Oct  1978. 
Additional  validation  uaa  obtained  during  at-aaa  Coablnad  Operability  Taat  (COT). 

4/  (U)  Hardware  reliability  la  daflnad  aa  the  reliability  of  tha  Fir*  Control  Syataa  (FCS)  hardware  only  (a*  oppoaad 
to  Data  Procaaalng  Syataa  (DPS)  hardware  failure*).  >  ^ 

3/  (0)  Probability  of  parforalng  tha  function  _  without  an  Interruption  cauaad  by  a  hardware 

failure.  ” 

6/  (0)  So*  Standard  Inforartlon  Dlaplay  Fallura/Hal function  Report  dated  30  Movnabar  1979  and  Attack  Control  Conaola 

Hark  92/Waapon  launch  Conaola  Hark  96  Fallura/Haltunctlon  Rapc-t  dated  3  Novaabar  1979. 

JJ  (d)  Software  failure  la  daflnad  aa  a  Nark  111  Fire  Control  Syataa  degradation  moulting  In  loaa  of  greater  than 
flow  alautaa  of  l  aoat  recently  developed  target,  aolutlon,  and  Waapon  Ordar  Canaratlon  data.  A  tlaator  Data  Clear 
procedure  te  weed  to  clear  all  accumulated  data  table*  and  raatart  the  ayatan  In  tta  Initial  atata  without  tha  ua*  of 
prevloualy  developed  data  tablaa. 

8/  (n)  Software  fault  la  defined  a*  a  Mark  118  Fir*  Control  Syataa  degradation  without  loaa  of  nor*  than  the  aoat 

recent  five  alautaa  of  target,  aolutlon,  and  Weapon  Order  Generation  data.  A  Check-point  Reatart  procedure  la  uaad  to 

raatart  the  eye  tea  using  prevloualy  developed  data  table*.  No  non  than  five  aliwtee  of  tht*  aoat  recently  developed  data 

can  be  loet  between  the  tlae  of  the  laat  checkpoint  and  the  tie*  to  Checkpoint  Reatart. 


3 
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frograu  Elauantt  1I228N  mi.i  niWWt  1 

C.  (U)  lntnnt«<  Radio  taw. 

(U)  Tha  AN/RSC-l  tatairad  Mt«  Rom  (IRR)  1*  cnptliri  of  22  operational  rack*  (cablaata)  of  oqulpawnt  and  aaaoclattd 
Interconnecting  cable*.  The  ajatM  *l»o  Include*  provlalooa  for  future  planned  aubayataoa.  The  latagratnd  Radio  Roon  contalna  eta 
a obey a tenet 

(1)  Antenna  Interface  Subayaten  (AIS),  tncludtn*  Antenna  Control  and  Switching: 

(2)  Vary  Lou  Frequency/ bow  frequency  (VLF/LF)  aqulpaanta: 

(I)  Data  Swltchln*  agulpaanta; 

(A)  *l*h  Fraquancy/Ultra  Ml*h  Frequency  (Hf/UHf)  aqulpwanta; 

(')  Control,  Monitor,  nod  Taut  function*,  Including  the  control  and  neaaago  procoaaorai  and 

(!)  Support  aqulpwanta.  ] 

(U)  The  integrated  Radio  Roan  la  a  principal  canponont  of  the  TRIUKHT  Exterior  Contain teat Ion*  Syeten  which  aloo  Include* 
the  Integrated  Subnarlne  Conaunlcatlona  Antenna  Syeten  (ISCAS).  The  Integrated  Radio  Soon,  with  the  anaoctatad  antenna  ayaten, 
pravldee  the  TRIDgNT  aubnarln*  with  rollable  and  occur*  cunnunlcattona  to  nalntaln  contact  with  National  Cnnaend  Authorltlea  In 
the  pro-,  trana-  and  poet-attack  environment*. 

1.  (U)  Pevalogaant  Teat  and  Evaluation! 

(II)  The  Integrated  Radio  (oca  eaaplatod  the  thro*  phaaea  of  doeelopnontal  tooting  at  Radio  Corporation  of  Aaarlca, 
Cawdan,  NJ,  and  Sprlngflnld,  VA,  (Deeelopnnat  Teatlng  Fhaaa  11A)| 

(1)  Ooolgn  teetlngj 

(2)  Subayaten  t eating  for  ccafnrnane*  to  parfonoanea  apaclflcatlono;  and 

(3)  Syetaa  taata  which  arc  need  to  daaoaatratn  conpllaaca  to  apaclflcatlona. 

(U)  Develop  o*at  Tooting  Fhaaa  1IA  wan  craplatad  In  lata  1117.  Integration  tooting  ccaaenead  In  February  1978  at  the 
band  leaad  Evaluation  Facility  with  the  Con* lad  and  Control  Syatan.  Otvalopaant  mating  Fhaoc  IIS  wan  couplet  nd  In  April  1979  and 
the  Integrated  Radio  Roaa  ha*  bean  Inn tailed  In  tha  ftret  two  TRIOCIR  aubnarln**.  Addltloaal  Davelopoent  Teat  and  Evaluation  for 
deficiency  correction*  and  verification  of  addltloaal  nodlflcatlon*  will  occur  on  follow  ahlp-art  Integrated  Radio  know*  bolng 
•equenced  through  th*  Land  Raaad  Evaluation  Facility.  Tht*  daflclancy  correction  ha*  continued  through  lead  eltlp  Foot  Shakedown 
Availability  to  • up port  .apleuentatlon  of  chaagoa  prior  to  flrat  patrol.  mating  Included  cartlflcatlou  of  rovtalon  package*  of 
daflclancy  correction*  that  wav*  available  for  lead  ahlp  laplaeiantatlon  prior  to  daployanat. 

2.  (II)  Operational  Toot  and  Evaluation! 

a.  (U)  Initial  Operational  mat  and  Evaluation  (IOTRE)  of  th*  AN/SSC-1  Integrated  Radio  Roon  (IRR)  waa  conducted 
concurrently  with  Davalopwant  maria*  Fhaoa  US  at  th*  laad  Baaed  Evaluation  Facility  batwooa  February  1979  and  April  1979.  Raaad 
on  d* n* t rated  parforoanco,  Oo— andat.  Operational  Toot  and  Evaluation  Fore*  concluded  that  TRIDENT  Integrated  Radio  Roon  he*  the 
potential  to  b*  operationally  effective  and  operationally  aultabl*. 


b.  (ll)  Taotlng  of  Intagratod  Radio  Roon  oof.worv  (Cooannd  and  Control  Syatan  Ravlaton  l.A)  ua*  conducted  during 
Deceuber  1981  and  reported  by  Ooanaadar,  Operational  mat  and  Evaluation  Fore*  noaaag*  1916002  FES  U,  Cowaander,  Operational 
Toot  and  Evaluation  Fore*  concluded  that  Intagratod  Radio  Roon  (Coamind  and  Cuntrol  Ravi* ton  3.4)  ( 

Conn* ndar,  Operational  Taat  and  Evaluation  Fore*  rocoanandodi 

(1)  (lirtnatalllng  Intagratod  Radio  Roon  (Ooanaad  and  Control  Syatan  Ravlaloo  3.4)  in  th*  TRIDENT  aubnarln*. 

(2)  (U)  Frlor  to  eonplatlon  of  Foot  Shakedown  Availability  I  «. 

(a)  (N)  Correct} 

(b)  (ill  Correct  (dof  ictancla*.  *“ 

(c)  (l')  Correct  technical  docixnantatlon  doflclancla*. 
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(!)  (U)  Conduct  op*  rational  evaluation  at  aaa  to  datan.Ua  operational  at  Pact  Innate . 

(*)  (U)  Correct  tha  raaalnlnt  reported  daflclenclea  and  conduct  onthealr  taatlnq  it  the  Land  laaad  Evaluation 
Facility. 

c.  (U)  Durlnt  April  IHi  Intetratad  Radio  Room  (Coenand  and  Contol  lyitai  Ravtaton  M)  deficiency  correction  certl- 
(lcatlon  tea tint  vat  conducted  at  the  Land  laaad  (valuation  Facility  aa  reported  by  Contender,  Operational  Teat  and  (valuation 
Force  aeaaata  llllSK  MY  81.  Co— andar,  Operational  Teat  and  (valuation  Forca  recanannded  that  Intetratad  ladle  Rooa  CV 
(Contlnuoua  Wave)  capabliltlea  be  upgraded  prior  to  tha  flrar  patrol  at  tha  lead  ahlp  and  that  ruoalnlnp  daflclanclaa  be  corrected 
In  future  eoftvare  ravlalona. 


d.  (U)  Follow-on  Operational  Taat  and  (valuation  wan  conducted  by  Conaandar,  Operational  Teat  and  (valuation  Force  on 
the  lead  ahlp  during  lta  predeployaent  period  and  will  continue  on  a  not-to-lnterfere  baala  durlnt  daployoent. 


1.  <U)  Syatea  Characterlatlcai 

(V)  The  Required  Technical  Characterletlca  for  the  fully  operational  atate  of  tha  Intetratad  Radio  Room  are: 


Charactarlatlc 


Coanunlcatloo  Capabliltlea 

Very  Low  Frequaocy/Low  Frequency 
(VLF/lF)/LORAM  Capability 


Very  Low  Frequency  Anti-Jen 
Capability 


c 


Very  Low  Fraquoncy/Low  Frequency 
Availability 


Ned tun  Frequency/Hlth  Frequency 
(MF/HF)  Capability 


Ultra  Hltb  Frequency  (UHF) 
Capability 


c 

c 


Th toehold 


OMoaattatod  Farforwanca 


Threahold  performance  Ini  bean  dnnon- 
a t rated 


Threahold  perfonaance  hna  been  denonatra- 
ted  at  Land  laaad  (valuation  Facility. 


1 

J 


(xcaada  Required  Technical 
Charactarlatlca  Threahold  duo 
to  ayotea  redundancy. 


Threahold  requl renenta  have  boon 
deeooatrated  at  the  Land  laaad 
(valuation  Facility. 

Threahold  requlroeenta  have  boon 
deoonat rated  at  the  Land  laaad 
(valuation  Facility. 


Program  Rleuontt  1  j IIM 


Title  TRIDENT  1 


Characteristic 


Thraihola 


Dan  ooat  rated  Partonaanca 


Maintainability  U  ■ 

Naan  Tlaa  To  Rapair  (NTTR) 

(DCP  M  atataa  that  Naan  Tlaa  betwaan  Failure 
iota  not  apply  bacauaa  of  eye tea  redundancy.) 


C  3 


c  J 


U  (U)  Nalntalnahlllty  Includes  Integrated  Radio  Rooa  (!RR)  hardware  only  and  exclude 
elntalnablllty  lo  not  defined. 


III.  (U)  PROHimON/RLECTRtCAL  STSThNl 

(U)  The  TRIDENT  eubuarlne  propulalon  plant  conalata  of) 

(dl  Reacter  Vlaat  -  Tha  TRIORHT  auhaariaa  raactor  plant  daalgn  la  an  ant ana  ton  of  aalatlnp  und  opa rat  tonal ly  proton  aubaarlne 
raactor  r 

(U>  (team  and  RUctrlc  Plant  -  Tha  TRIORHT  aabaarlaa  ataaa  and  electric  plant  Mill  ha  capahla  of  produclnif'  ~^hatt 
Horaapowar. 

(U)  Tha  prototyptnt  of  tha  TRIORHT  nuclear  propulalon  plant  uaa  aecoapllahad  In  accordaaca  with  tha  aathnda  In  uaa  by  tha 
Oapartnant  of  Raaray.  Teetlng  of  tha  nuclnar  propulalon  plant  coapoaaata  la  beta*  porforaad  at  tha  coaponant  vendor's  planta  and 
at  a  land-baaed  taat  alta  In  accordanca  with  Oapartnant  of  Raargy  requlreaante.  Operational  t anting  of  nuclaar  propulalon  plant 
ayatana  la  halng  porforaad  In  aaeh  ahlp  at  tha  coaa  tract  Ion  ahlpyard  la  accordanca  with  Maty  aad  Oapartnant  of  Ervrgy  roqulrt- 
nanta.  Tha  daaalapnant  and  t eating  of  tha  raactor  aad  propulalon  plant  la  tha  raapoaatbltlty  of  tha  Daputy  Coaaandar  for  Nucloar 
Propulalon,  Naval  Hi  Ryataaa  Conaand  (SEA-OE). 

IV.  (U)  PROGRAM  DOCWEUfTATlOH 


«  DRC  74 

11  JAR  17 
11  NAR  77 
11  5RP  70 


A  NAT  01 


U  AUG  01 


AN/kQQ-4  ri/PL  and  Nalntalnahlllty  Parana  t  rat  Iona 
Taat  Ra porta 

Pinal  Report ,  AN/PQQ-4  Soft war*  Rallablllty  Daranatratlon 
AM/RQQ-4  Rallablllty,  That  and  Oaranatratlon  ha  port 
Dafanalwa  Weapons  Syataa/Conaand  Syatan  Software 
Rallablllty  Taat  Raport 

Dafanalwa  Uaapona  Syatan/ Conaand  Syatan  Design 
Certification  Taat  Raport 

Initial  Oparatlonal  Taat  and  Evaluation  Report, 

Integrated  Radio  Roan  (IRR) 

Oparatlonal  Taat  and  (valuation  Raport,  Ooarand 
and  Control  Subayataa  (CCS) 

Taat  and  Evaluation  Nan  tar  Plan  (TUP)  Ntabai-  111 


SERIAL  NO. 

ION  One  meant  tnaabar  7h-A71-01T 

ION  Do  cum  at  Nunbar  71-014-002 
ION  Docuaant  Mwabar  77-EQ2-022 
ION  Docurant  Nunbar  78-TS2-0O8 

UN  Docuaant  Nunbar  78-T52-012 

Coaaandar,  Oparatlonal  Taat  and 
evaluation  Pore a  ueeeage  (COHOPTEVFOR) 
UlbOOE  PEI  01 

Coaaandar ,  Operational  Taat  and 
(valuation  Porco  naeaaRo  (CONOPT8VPOR) 
0*10*01  HAY  02 
PN2/A15/SN,  CA2 


Ml 


FT  jW  MT41  BMCWTin  1IWWH 


Frograa  Llaaanti 
DoD  Mission  krul 


11401H 

Mi  -  Ittltalt  Connunlcallona 


Till* i  1st ran* ly  Low  >m«WM  Cwg>{M>lw» 

kdgat  Activity!  j  -  Itrateglc  fwttm 


A.  (0)  FT  jjg  UlOWCII  (PWOJICT  UgtUBh  (Pollara  |w  Thousands)! 


FioJkI 
Ho. _ tuu 


rr  imi 

iSSSiL, 


n  IMS 


ft  i**4 
Mtlhata 


rr  ms 
htu»u 


Total 

Additional  1st lasted 

to  Co— lot  loo  Coat 


mtn 


TOTAL  rm  PhOChAM  IIJMMT 
ILF  Co— attentions 


31)7}}  4»,*77  SI, *17 

31,7}}  4*,«77  }l,417 


21,134  Continuing 
17,1)1  Continuing 


Continuing 

Continuing 


Aa  tMi  la  a  continuing  program,  the  above  funding  prof  1  la  tncludoa  out-year  aacalatlon  and  encaapeseea  all  wort  and 
davtlopaaat  phases  now  plannad  or  antlclpatad  through  FT  III)  only. 


»•  <U>  Uiu  puciimt*  OFJttJBHWT  AMD  MIM10W  WHO.  On  Octohar  I,  IMI,  Froatdant  haagan  dtractad  tha  daployaent  of  tho  two- 

***••  lyathroowiliy  linaad  hlronaly  Low  Frequency  comaun lea t Iona  ayataa  with  an  Initial  Oparatloaal  Capahlllty  In  FT  IM).  Tha 
Foil  Oparatlonal  Capability  will  ha  achlouod  la  FT  1M7.  Tha  Ixtraaely  Low  Frequency  ca— mentions  ayataa  will  atnlalaa 
oparatloaal  llal'.attoae  Inpaaad  on  awhaarlaee  by  atar-eurfaca  ohaarwablaa  by  allowing  eubaartoea  to  nanauver  and  tranalt 
oner. clonal  Speeds  and  daptha.  Tha  lap  round  latroaal;  Law  Frequency  ayataa  adda  a  now  dlaaaaloa  of  capability  aaparata  froa 
alrboma  Vary  Low  Frequency  traaaal Baton  ayataa,  W  coaplaaantary  to  It,  and  will  proatda  caatlnuad  Inauranca  agalnat 
unforaaaan  torts'  ant laubaarlna  uarfara  braabthrough. 


tha 

at 

thw 

an 


c-  <U)  garaiMgU«a  g  SHaSma  »««»««  (DoUara  In  Thousand.)  Tha  changaa  baton.,  tha  funding  prof  11.  shown  In  tha 
FT  IMS  Descriptive  Suaaary  and  that  shown  in  this  Descriptive  Suaaaty  an  aa  follows!  aa  owarall  lncraaaa  of  4,000  in  FT  1M2, 
dua  to  contractor  coat  proposals  ascending  original  Navy  aatlaat.s;  an  overall  dacraaaa  of  DO  In  FT  IMI,  dun  to  ravlaad  mat 
•attaataa,  Including  Inflation!  aa  ovotall  lncraaaa  of  4,131  la  FT  1M4,  cauaad  by  a  dacraaaa  of  101  dua  to  Congressional 

reductions  In  Contractor. ,  Stadias  and  Aaalyaaa,  aad  Haaagvaant  Support,  and  an  lncraaaa  of  4,343  dua  to  contractor  coat  proposals 
a  acceding  original  Wavy  eatlaatea.  r 

°-  (U>  FMD1WC  AS  IHUCim  IK  TTO  FT  1M3  MMimW  SWWAgti 


Project 

FT  IMI 

FT  IM2 

FT  1M3 

FT  19*4 

Additional 

Total 

latlaatod 

Wo.  Title 

Actual 

La tins  to 

latlaata 

latlaata 

to  Consist  Ion 

Cost 

TOTAL  TOK  PtOCSAM  ILMCWT 

2,471 

34,7)3 

4*, 827 

34,242 

Continuing 

Continuing 

107*2  ILF  Ooanualcatlona 

2,471 

34,7)5 

4*. *27 

34, 142 

Continuing 

Continuing 

1.  (U)  OTTO  FT  1M4  AFPWOMIATIOW8  FIMMt 

FT  1*12 

FT  1*83 

FT  1**4 

FT  1M5 

Additional 

Total 

latlaatod 

Actual 

latlaata 

latlaata 

latlaata 

to  Consist Ion 

Cost 

0FW  (bA  2)  (33310)) 

0 

0 

0 

24,4*2 

1*,)72 

44,0)4 

(Quantity)  (ILF  lacelver) 

(3*) 

<«> 

(100) 

Prograa  Ileaentt  1U0IN 


Tit l«i 


Utnwll  Lon  Imwiiti  CjgwrttWUgi 


F.  (U)  UUTID  ACTtVlTltSi  MJ  will  bo  Inatalled  In  TMUiWT  (Pt  II21BH),  FIH  (PS  1122IN),  and  Attack  (Pt  24281N)  Sukaarlnee. 

G.  (U>  WOt*  PMtfOtlD  IT  t  IN-HOlllti  La  at  laboratory  la  Maval  Underwater  Syetaoe  Cantat,  Haw  London,  CT .  Qtharai  Naval  Pactlltlaa 
tnglnearlng  Conaend,  liaehlngton,  fc;  Northarn  Olvlatoa,  Naval  Pactlltlaa  Knglneertna  Coowend,  Philadelphia,  PA;  Naval  Raaaarch 
Laboratory,  Waahlngton,  DC|  Naval  Saa  Syataao  Connend,  Waahlngton,  DC;  Naval  Ocaan  Syateaa  Oaatar,  San  Diego,  CA;  Naval 
Telecoauunlcatlone  Connend,  Waahtattoo,  DC;  National  Security  Atancy,  KaaMnjton,  DC;  Naval  Surtaca  Waapona  Cantar,  Whlta  Oak,  Ml 
CONTtACTOMi  Oanaral  Telephone  ant  electronic  Corporation,  Sylvanta,  Needhan  Nelghte,  HA,  la  prtna  contractor.  Qtharai  tit 
(eeearch  Tnatltute,  Chicago,  tL;  Conputer  Sclaacaa  Corporation,  Palla  Church,  VA;  HITS*  Corporation,  Hclaan,  VA;  Soot-Al Itn  4 
Naallton,  Inc.,  Waahlagtoa,  DC;  t.H.  Vredenburg  A  Co.,  He  Lean,  VA;  Spaara  Aaaoclataa,  Inc.,  Norwood,  HA. 

N.  (0)  PtOJICTS  mi  THAN  IIP  HILL  ION  IN  FTljlAl  Not  Appllcabla. 

1.  <U)  PROJECT  OVW  no  MILLION  IN  PT  IWl 


(U)  Project  Mill,  latraatalr  Law  Praauancy  Co—unlcatlona 

1.  (U)  CttCtlmon  (Requirement  and  Projectli  The  Eatrenely  Low  Praauancy  coonun lea t Iona  ayatan  will  provide  a  unique 

capability  that  will  Fulfill  an  Important  and  laMdlate  aubaarlne  Coaannd  and  Coatrol  raqulreneut  by  1  raving  the  au bearing  (ran 
vulnerabllttloa  and  lloltatloaa  of  near  aurfaca  oporattona.  Current  conuunl cat  lone  ayatana  have  one  no Jar  deficiency  to  that  than 
are  unable  to  pooatrata  the  ocean  an  re  than  a  (aw  tana  of  faat.  10  obtain  coaannlcatlaoe  at  prcaoat,  a  aubnargod  aubnarlna  nuat 
have  a  receiving  antenna  at  or  vary  near  the  aurfaca  of  the  water.  tatranely  Low  frequency  cauuuulcattoaa  ayatan  will  provide  a 
capability  to  aalatala  contlnuoua  broadcaat  contact  with  aubnarlnae  .required  to  nanauvor  or  traaalt  at  apaada  and  deptha  lnconpa- 
tlblc  with  Very  Low  frequency  recaption  capability,  tecawae  any  typo  of  rend on  detection  can  be  correlated  over  a  period  of  tine, 
any  oporatlona  that  place  the  platfom  or  lta  antenna  at  or  near  periecope  depth  ehould  bo  nlnlnlaad.  tatranely  Low  Frequency 
coanunlcatlooa  reducee  thle  potential  vulnerability  and  count a re  any  unforeaeen  anany  antlaubnarlna  breakthrough.  The  progran 
conalato  of  full  acala  dovolopnont  of  antonnaa,  . trananlttare,  and  aubnarlna  receive re.  Thorn  will  bo  two  tranenlttar  altce.  One 

la  to  ba  cooatructod  la  Michigan,  near  K.l.  gawyer  Air  force  knee  uetng  Si  nlloe  of  overhead  ant anna.  The  other  atta,  already  In 

axtetenca,  la  the  Vtaconeln  Trananlttar  facility  near  Clan  lake,  Wtaconotn,  In  the  Cheque nagon  National  Poroat.  The  Wlaconoln  alto 
will  uaa  lta  antattng  28  nlloe  of  ovarhaad  antenna  without  aapanaton  and  the  trananlttar  will  be  alectronlcally  upgraded.  Coatrol 
of  the  ayatan  will  ba  In  facilltlaa  located  at  K.l.  Sawyer  Air  force  Baae.  An  Initial  operating  capability  tor  the  ayeleo  la 
Planned  for  PT  IVI3.  Deployment  of  thla  project  waa  the  reault  of  a  Praeldvntlal  doctalon  on  October  8,  1181,  In  which  SdCDfp  wna 

directed  to  proceed  with  the  ayatan  In  order  to  naka  critical  loprovonenta  In  connectivity  to  the  aubnarlna  force. 

2.  <u)  ptoctAM  ACooHmitarrs  and  Pimm*  tgrotTgi 


a.  (U)  FT  mi  Program 

o  Syoton  evaluation  oparatlona  continued  at  the  Wtaconotn  trananlttar  alta. 

o  Awarded  contract  to  Oanaral  Telephone  and  tlactronlc  Corporation,  Sylvanta  Dlvtalon,  to  vomence  prallalnary  full 
acala  davolopnant  work  and  to  coupleta  prallalnary  daatgn  of  the  ayatan. 

o  Awarded  latter  contract  to  General  Telephone  and  tlactronlc  Corporation,  Sylvanta  Dtvlaton  to  coanence  full  acala 
davolopnant  of  the  ayatan. 

o  began  eurveye  of  tha  Michigan  alta  after  approval  of  the  proponed  antenna  configuration  by  the  board  of  Count e- 
a l one  re  of  the  Michigan  Dapartnant  of  Natural  Aeeourcaa. 

o  Awarded  follow-on  contract  to  IIT  Keaearch  lnatltute  for  tntarfarance  nlttgatlon  and  environmental  conpatlblllty 
afforta. 

o  Awarded  follow-on  contract  to  Coaster  Sclaacaa  Corporation  for  ayataa  engineering  end  technical  aaalatance  to  tha 
Project  Manager. 


V  i  ' 
>  i 
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Program  Element:  11*0111 


Title:  htfilr  low  Frequency  Communications 


b.  (0)  n  1»3  Progr— ; 

o  Continue  design  efforts  ulthln  full  eeele  development, 
o  Continue  system  evaluation  operetlone, 

o  Complete  epprovel  of  the  Wisconsin  end  Michigan  sites'  buss  electronic  system  engineering  plens* 
o  Complete  emsrdlng  subcontracts  with  locel  (Wisconsin  end  Michigan)  university  end  industrial  laboratories  for 
environmental  work. 

o  Complete  Michigan  surveys  and  complete  design  of  the  Michigan  site, 
o  Commence  construction  on  the  Wisconsin  site  upgrade, 
o  Complete  system's  preliminary  and  critical  design  reviews. 

c.  (0)  H  1M*  Manned  Program: 

o  Continue  full  scale  development.  \ 

o  Commence  Michigan  site  construction. 

o  login  producing  engineering  development  model  receivers, 
o  Complete  Wisconsin  site  upgrade, 
o  Complete  system  evaluation  operations. 

o  Award  a  follow-on  contract  to  IIT  lesaerch  Institute  for  continued  Interference  mitigation  end  environmental 
computability  assurance. 

o  The  Increase  in  funding  la  for  increased  material  and  labor  In  costs  projected  c;  the  prime  contractor  In  the 
development  and  Installation  of  the  shore  equipment  such  an  site  surveys,  antenna  construction,  Installing  low 
step  potential  grounds,  upgrading  the  Wisconsin  sits,  and  developing  the  associated  transmitting  and  power 
amplification  hardware  -  Including  software  design  and  development. 

d.  (D)  frog ram  to  Completion: 

o  During  FT  IMS,  the  following  Is  planned: 

—  Engineering  Development  Model  submarine  receiver  developnent  terminates. 

—  Shore  equipment  development  and  Installation  terminates. 

—  System  test  end  evaluat Ion  of  the  upgraded  Wisconsin  site  Is  completed. 

—  Technical  and  operational  evaluation  Is  Initiated  end  completed. 

—  The  system  achieves  an  Initial  operating  capability. 

—  Fleet  receiver  production  Is  Initiated. 

—  Full  scale  development  terminates. 

—  Michigan  site  construction  lc  completed. 

—  Follow-on  teat  and  evaluation  of  aystae  synchronisation  Is  completed. 

—  Invlronmsntal  safety  development  and  ecological  monitoring  will  continue. 

—  Receiver  production  le  planned  to  conclude  at  the  and  of  FT  1987. 
o  This  prograa  lo  scheduled  for  completion  at  the  end  of  FT  1987  uhen  It  will  attain  full  operational  capability. 
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Prograa  Elman ti  11*0111 


Title:  Extremely  Low  Frequency  Communications 


e.  (0)  Milestones: 

Wlleetone 

1.  (0)  Obtain  Ml  lee  tone  II  Approval 

2.  (0)  Develop  Environmental  Protection  Plan 

3.  (U)  Commence  Michigan  Site  Surveys 

*.  (U)  Commence  Wisconsin  Test  Fsctllty  Improvement 

3.  (0)  Complste  Critical  Design  Ievlev 

4.  (0)  Obtain  Limited  Production  Approval 

7.  (0)  Commence  Construction  -  Michigan  (FT  1983)  * 

8.  (U)  Commence  Technical  and  Operational  Evaluation  (FT  198*)  * 

9.  (0)  Complete  Technical  snd  Operational  Evaluation 

10.  (D)  Initial  Operational  Capability 

11.  (D)  Obtain  Production  Approval 

12.  (U)  Complete  Michigan  Slta 

13.  (0)  Final  Operational  Capability 


Date 


FT 

1982 

FT 

1982 

FT 

1982 

FT 

1982 

FT 

1983 

FT 

198* 

FT 

198* 

FT 

1983 

FT 

1983 

FT 

1983 

FT 

1986 

FT 

1986 

FT 

1987 

*  Date  Hated  In  FT  1983  Prograa  Element  Descriptive  Suenery.  Change  In  Milestone  7  caused  hy  availability  of 
funding.  Changa  In  Milestone  8  caused  by  construction  delay  (Milestone  7). 


MILCON 
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fy  1984  rdt*e  descriptive  summary 


Prograa  Bleaent: 
DoD  Mission  Arts: 


1 1*02N  Title:  Havy  Strategic  Co— unlcatlons 

iff  -  Strangle  Co— unlcettone  Budget  Activity:  1  -  Strategic  Progress 


A.  (U)  PTJ98A  RESOURCES  (PROJECT  LtSTIHC):  (Duller,  in  Thousands) 


Project  FY  19*2 

Ho.  Title  Actual 


TOTAL  FOB  PROGRAM  ELEMENT  23,81* 

X0793  TACAHO  15,275 

X1083  Shore-to-Shlp  Coaaunlcetlone  Syateae  7,591 

X138*  Survlveble  and  Enduring  Coaaunlcatlone  0 

W1A38  ECX  978  * 


Total 


PY  1983 

PY  198* 

PY  1985 

Addltlonrl 

Estlaated 

Eatlaata 

Eatlaata 

Eatiaate 

to  Coapletlon 

Cost 

6*, 85* 

88,889 

101,07* 

Continuing 

Continuing 

16,798 

10,875 

10,698 

Continuing 

Continuing 

12,812 

1,506 

3,727 

Continuing 

Contln ling 

0 

*,7*3 

10,368 

Continuing 

Continuing 

37,2** 

71,765 

76,681 

Continuing 

Continuing 

*  Funding  ruprograaned  (ran  Project  X0793,  TACAHO,  In  order  to  Initiate  Project  UIA38,  ECX,  TACAHO  replaceaent  ef forte. 

Aa  this  la  a  continuing  prograa,  the  above  funding  profile  lncludea  out-year  eacalatlon  and  aneonpaeaee  all  work  and 
devalopaent  phaeee  now  planned  or  anticipated  through  PY  1985  only. 


B.  (U)  BRIEF  DESCRIPTION  OP  ELEMENT  AND  MISSION  NEED:  Thle  prograa  provldee  for  the  devalopaent  of  reliable,  eurvlvable  and 
eecure  coaain (cations  eye teas  froa  the  Rational  Coaaand  Authorltlee/Coaaendere-ln-Chlaf  to  deployed  Pleat  BalUetlc  Micelle  forcee 
and  eelected  Single  Integrated  Operatlene  Plan  forcee  In  aodaa  which  tranecend  dlaturbancee  aapacted  to  be  In  effect  iaaedlately 
before,  during,  and  after  a  nuclear  attack.  The  project  lncludea  TACAHO  (Including  ECX  devalopaent  Initiatives),  VERDIN,  Enhanced 
VERDIN,  Fixed  Very  Low  Frequency,  POSEIDON  Coaaunlcatlone  laproveaent  Prograa,  Integrated  Subaarlne  Coaaunlcatlone  Antenna  Syetea, 
Surviving  Coaaunlcatlone  and  Syataaa  Engineering.  Navy  Strategic  Coaaunlcatlone  prograaa  relate  to  epeclflc  taeke  that  enhance 
the  capability  of  eubaarlnea  to  receive  coaaunlcatlone  and  which  laprove  operational  perforaance  and  produce  laproveaente  In 
aeaaage  processing. 


C.  (U)  COMPARISON  WITH  PY  1983  DESCRIPTIVE  SUMMARY:  (Do Here  In  thoueande)  The  changee  between  the  funding  profile  ehown  In  the 
PY  1983  Descriptive  juaaary  and  that  ehown  In  this  Descriptive  Suaaary  are  aa  fllowe:  an  overall  decrease  of  500  in  PY  1982,  130 
fra  X0793,  TACAHO,  and  370  from  X1083,  Shoie-to-ehlp  Coaaunlcetlone,  due  to  revised  cost  eetlaatee.  Including  Inflation,  as  well 
*•  *  transfer  of  978  froa  X0793,  TACAHO,  to  V1438,  ECX,  In  order  to  Initiate  efforts  to  develop  the  replaceaent  alrfrsae  for  the 
TACAHO  airborne  alaslon;  an  ovarall  dacraaaa  of  *,*60  In  PY  1983,  caused  by  decreases  of  55  In  X0793,  TACAHO,  and  91  In  XI083, 
Shore-to-Shlp  Coaaunlcatlone,  due  to  revised  coat  astlaetes,  and  a  Congressional  reduction  of  *,31*  In  H1438,  ECX;  an  overall 
decraaae  of  10,653  In  PY  198*,  33  froa  X0793,  TACAHO,  6*  froa  X138*,  Survlveble  and  Enduring  Coswunlcatlone,  and  238  froa  01*38, 
ECX  due  to  Congressional  reductions  In  Contractors,  Studies  and  Analyses,  and  Manageasnt  Support,  860  froa  X0793,  TACAHO,  due  to 
revised  cost  estlaatea.  Including  Inflation,  giving  that  project  a  total  decrease  of  893,  a  decrease  of  8,798  In  X1083,  Shore-to- 
Shlp  Coaaunlcations,  due  to  restructuring  of  prograa  to  delay  by  at  least  one  year  replaceaent  Very  Low  Frequency  transnltter 
efforts  and  subaarlne  antenna  projects,  a  decrease  of  1,660  froa  XI 38*,  Survlveble  and  Enduring  Coaaunlcations,  due  to  rephaulng 
of  candidate  aystea  devalopaent a,  focusing  on  Very  Low  Frequency  transalttlng  balloons  with  future  syateae  aoved  to  out  years, 
giving  that  project  a  total  decrease  of  1,72*,  and  an  Increase  of  1,000  In  U1638,  ECX,  due  to  project  rephasing  to  support  the 
FY  1988  Operational  Capability,  giving  that  project  a  total  Increase  of  762. 


Prograa  El«— nti  1 160211 


*>•  (U)  fumdihc  as  ypycnaj  awn  m3  iganmi  mwit; 


Title  jjm  Str.tatlc  Co— unlcatlona 


Total 


Projaot 

FT  1981 

FT  1982 

FT  1983 

FT  1981 

Additional 

Eatl— tad 

No.  Tltla 

Actual 

Eatl— ta 

Eatl— ta 

Eatl— ta 

to  C— platlon 

Coat 

TOTAL  rai  PB0CBAM  ELE7SNTS 

19,716 

21,311 

69,311 

99,312 

Continuing 

Continuing 

X0793  TACAHO 

9,032 

16,383 

11,833 

11,768 

Continuing 

Continuing 

X1083  8hara-to-8hlp  Co— unlcatlona  gyate— 

9,9A7 

7,961 

12,903 

10,301 

Continuing 

Continuing 

XI 381  Survlvabla  and  Enduring  Cn— unlcatlona 

0 

0 

0 

6,167 

Continuing 

Continuing 

W1A38  ECX 

7A7 

0 

11,338 

71,003 

Continuing 

Continuing’ 

E.  (U)  OTHII  FT  IMA  APPBOFKlATIOItS  FUMB0I 

Total 

FT  1982 

FT  1983 

FT  1981 

FT  1983 

Additional 

Eatl— ted 

Actual 

Eatl— ta 

Eatl— ta 

Eatl— ta 

to  Con platlon 

Coat 

on  (BA  2)  (PE  11313H) 

(Quantity) 

1600  CPg  Klta 

6,726 

13,963 

7,167 

15,623 

Continuing 

Continuing 

<o> 

(33) 

(0) 

(17) 

Continuing 

CP  1071A/UH  Procaaaor 

(7) 

(16) 

(0) 

(17) 

Continuing 

Plaad  Vary  Low  Frequency  Equip—  nt 

Var 

Var 

Var 

Var 

Continuing 

Caalua  Eaaa  Frequency /Tl—  Standard* 

(0) 

(0) 

(33) 

(80) 

Continuing 

Sub— rim  Eayboard  Prlntar 

(111) 

(0) 

(0) 

(0) 

(0) 

Hadlun  Praquancy/Hlgh  Fraquancy  Hultlcouplera 

<o> 

(17) 

(17) 

(0) 

(0> 

Fraqmncy  Standard  Tranafar  Switch 

(23) 

(0) 

(0) 

Secura  Talatypa  Switch  (SB-3917/BQC) 

(0) 

(0) 

(0) 

(0) 

High  Praquaocy  Scanning  Deceiver 

(0) 

(0) 

88 

w 

(o> 

Standard  Buoyant  Cabin  Antannaa 

(0) 

(17) 

(0) 

<o5 

Circuit  Hayflomr  Shorn  Eahabllltatlon  Equip— ntl 

1  (0) 

Var 

Var 

Var 

Continuing 

APN  (BA  A) 

EC-130Q  Aircraft 

72,792 

35,900 

0 

0 

0 

(22) 

(Quantity) 

(2) 

(0) 

- 

- 

- 

ECX  (E-6A)  Aircraft 

0 

0 

107,700 

391,031 

1,197,593 

1,696,327 

(Quantity) 

- 

- 

(0) 

(2) 

(12) 

(16) 

APN  (BA  3) 

EC-130Q  Hod  Aircraft 

21,392 

♦9,178 

12,386 

17,231 

Continuing 

Continuing 

APH  (BA  6) 

EC-130Q  Hod  Aire  raft /ECX  (E-6A)  Spam* 

6,163 

6,316 

128 

36,311 

Continuing 

Continuing 

F.  (U)  BELATED  ACTIVITIES t  Plant  Ballistic  Ml. .11*  Svati 

■  (Prograi 

a  Elanant 

1122211)  and 

tha  TEIDBHl 

r  Sub— rlna  Syat< 

m  (Progr«n 

Ela— nt  I1228N)  ralata  to  thla  Program  Elm— nt  for  ayataa-to-platfora  integration  and  lntaraparablllty.  Navy  St  rat  ogle 
Ctaaaltatlgaa  tran.aia.lon*  will  ba  nctlnd  by  tha  lwprovad  tarwlnala  d*m*lopad  for  tha  Dafaoaa  Co— unlcatlona  Agency'*  Minima 
Eaaeotlal  E— rgancy  Co— unicat  Iona  Natworfc  (Program  Ela— n>  33131E). 
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Program  Element!  11*0211 


Titles  Navy  itMtjgle  CoaMunlcationa 


G.  (U)  WOW  PEEKNtHgD  111  IN- HOUSE:  Ikval  Ocean  System*  Canter,  San  Diego,  CA;  Naval  Underwater  Syacems  Center,  Newport,  *1; 
Naval  Reaaarch  Laboratory,  Waahlngton,  DC;  Naval  Air  Systemo  Command,  Washington,  DC;  Naval  Surface  Weapons  Center,  Silver  Spring, 
HD;  Naval  Air  Davelopaent  Center,  Waralnater,  PA;  Naval  Air  Teat  Canter,  Patuxent  Kiver,  ND;  Naval  Avlonlce  Canter,  Indlanapolla, 
IN;  Naval  Sea  System*  Coaaacd,  Waahlngton,  DC;  Air  Force  Waapona  Laboratory,  Albaquerqua,  IM.  CONTRACTORS!  Radio  Corporation 
of  America,  Caaden,  UJ;  RAMAN  Science*  Corporation,  Colorado  Sprlnga,  CO;  Klactroepaca  Syateaa,  Inc.,  Richardaon,  TX;  General 
Telephone  and  Electronic*  Corporation,  Needham,  HA;  Rockwall  International  Corporation  (Colllne  and  Autonetica),  Richardaon,  TX, 
and  Newport  Reach,  CA;  Spear*  Aaaoelataa,  Newton,  HA;  NITRE  Corporation,  McLaan,  VA;  International  turlneaa  Machine*, 
Calthecaburg,  MD;  Weatlnghouae  Corporation,  Raltlaora,  HD;  Boeing,  Seattle,  WA;  Lockheed,  Marietta,  CA;  and  five  other*. 


(U)  PROJECTS  LESS  THAN  810  MILLION  IN  FT  198 A: 


(U)  Project  R10B3,  8hor«-to-8hlp  Coaaunlcet Iona  Syetamai  Thla  project  provide*  field*  to  develop  communlcat Ion*  ayatan*  to 
enable  positive  command  and  control  over  deployed  Fleet  Ballistic  Mlaalle  Subaarlnea.  Many  communlcatlooa  ayateea  and  techniques 
have  been  initiated  under  thla  project  and  have  elgratad  to  aeparata  project*  or  program  clamant*  due  to  unique nee*,  maturity  or 
magnitude.  Praeently  In  thla  project  are  effort*  predominantly  to  provide  enhancement*  to  current  ahore-to-ahlp  tranamlttlng  and 
receiving  ay a ten*.  Project*  Included  are!  VERDIN  (Shipboard  Very  Low  Frequency  receiving  ayatam);  Fixed  Vary  Low  Frequency 
(Shore  baaed  tranamlttlng  ayatam);  POSEIDON  Communication*  Improvement  Program  (POSEIDON  Radio  Room  Improvements)  and  POSEIIPM 
Integrated  Submarine  Communication*  Antenna  Syateaa  (Submarine  Receiving  Antennas). 


(U)  Io  ri  19S2, 


o  Cone. nuad  development  of  Dynamic  Antenna  Tuning  and  High  Efficiency  Power  Amplifier*  for  Fixed  Very  Low  Frequency 
Submarine  Broadcast  sites. 

o  Procured  Submarine  Advanced  Rayboard  Printer  to  replac*  all  the  eloctro-machanlcal  teletype*  currently  on  board  POSEIDON 
Fleet  lalllatlc  Mlaalle  Submarine*. 

o  Completed  development  of  a  new  buoyant  cable  antenna  and  medium  frequancy/hlgh  frequency  ailtlcoupler  for  POSEIDON  Fleet 
Ballistic  Mlaalle  Submarine*. 

o  Gontlwed  development  of  a  new  very  low  frequency  aultlcouplar. 

o  Initiated  procurement  of  a  frequency  standard  transfer  switch  to  enable  operator*  to  switch  between  precis*  tlmastandarda 
In  the  event  of  failure  or  drift  of  the  primary  unit. 

o  Initiated  development  of  a  recon* tl tut ab la  vary  low  frequency  ayatam  for  the  aurvtvabla/andurlng  communications  network. 

o  Provided  engineering  system  analytic  and  aupport  In  th*  area*  of  configuration  management,  ayatue  performance  modal*  and 
anal  ye  la,  meaaaga  compreealon  technlquaa  end  lnvaatlgatlon  of  advanced  technology  In  tbs  area  of  reconatltutabla  very  low 
frequency  communications. 


(U)  The  FT  198)  prograa  cooalats  oft 


o  Installing  Submarine  Rayboard  Printer*. 

o  Procurement  of  17  Standard  Buoyant  Cable  Antenna  Syataaa  and  17  amdulm  traquancy/blgh  frequency  nulttcouplnra, 
o  Coaplatlng  development  of  dynamic  antenna  tuning. 

o  Initiating  full  acal*  development  of  High  efficiency  power  amplifier*  for  the  very  low  frequency  broadcaat. 
o  Investigating  possibilities  for  Increasing  reliability  of  precise  frequency  tin*  standards. 

0  Developing  an  Integrated  teat  bad  to  me  save  and  maintain  vary  low  ftaquancy  communication*  performance, 
o  Coaplatlng  development  of  the  very  low  frequency  ailtleoupler. 
o  Initiating  third  year  of  Enhanced  VERDIN  procaaaor  procurements. 

o  Systems  engineering  aupport  In  tha  araas  of  configuration  management,  ayateea  performance  modeling  and  analyst*,  massage 
compression  technique*  and  Itvraotlgatlon  of  advanced  technology, 
o  Continuing  development  of  the  recone tltut able  very  low  frequency  ayoten  as  a  [art  of  tha  overall  aurvtvabla/andurlng 
communication*  network. 


Protraa  lleaenti  '1W21I  ' 


Title:  He  tv  Strategic  Co— unite  t  Ion* 


(U)  In  FT  1984,  It  le  planned  to: 

o  Couplet  a  develcpwnt  of  the  high  efficiency  power  aapli  fieri  and  very  low  frequency  aulttcoupler. 
o  Inatall  17  buoyant  cable  antenna  eyateaa  and  17  aadluafraquency/htgh  frequency  atUlcouplere. 
o  login  installations  of  Bnhancad  VERDIN  proceaeor. 

o  Procure  additional  1.7  atandard  buoyant  cabin  antannaa  and  nediua  frequency/high  frequency  aulttcoupler*  and  S3  preclae 
frequency  tlaa  standards. 

(U)  Thle  1*  a  continuing  prograa.  During  PT  IMS  and  the  out  year*,  It  1*  Intended  tot 

o  Concentrate  on  effort*  to  develop  new  *tate-of-the-art  fixed  very  low  frequency  tranaalttlng  capabllltle*  and  enhancenenta 
to  aubaarln*  receiving  aqulpnants. 


(U>  Project  1138*.  Survlvabla  and  Indurlna  Connunlcatlonal  Presidential  Dnclaloo  39  require*  that  the  United  State*  have 
flexibility  In  the  daployaent  of  atrategic  nuclear  weapons,  whhreln  war  scanarloe  can  last  from  a  few  hour*  to  periods  In  excess 
of  ooa-tial?  year.  Thl*  project  la  to  provide  for  racoaatltutloaWf  coaaunlcatlon*  with  Pleat  lalllatlc  Mlaalle  8ubaartnea  when  the 
service*  of  TACAHO  and  other  atrategic  connunlcatlona  relay  asset*  are  no  longer  available  either  through  eneay  actlona, 
the  endurance  of  the  asset  la  exceeded. 


or  when 


(U)  In  FT  1982, 

o  Defined  baseline  network  based  prlaerlly  on  qualitative  analysis.  (Develop nenta  to  date  have  been  coaplated  under  project 
X1083,  Shore-to-Shlp  Connunlcatlona,  within  thl*  Prograa  dleaent.) 

(U>  The  FT  1983  prograa  consists  ofi 

o  Coapletlng  the  Initial  functional  requlraaants  allocation  of  the  aystaas. 
o  Starting  the  network  signals  and  protocol  design. 

o  Entering  Into  full  ecal*  developaent  phase  for  a  Free  Floating  Sallooo  ’'slay, 
o  Concept  fonaulstlon  on  other  systeaa  funded  under  project  X1083,  Shore  to-Ship  Cnminlcations. 

(U)  In  FT  1984,  It  1*  planned  tot 

o  Continue  conceptual  developaent  of  all  aystaas. 

o  Couplet*  full  scale  developaent  phase  for  the  Free  Floating  talloon  Raley, 
o  Continue  technology  end  network  analysis  work. 

(U)  Thl*  la  a  continuing  prograa.  For  FT  1983,  and  the  outyeara  It  la  l tended  tot 


o  Couplets  developaent  of  all  systeaa. 
o  Inter  Into  production. 

o  Pursue  proalalng  concepts  such  ea  Blue /Green  Laser  satellite  coaaunlcatlona  idien  the  technology  natures. 


Prograa  Element: 


L1402N 


TltU:  Navy  Strategic  Cowunlcatlona 


I.  CU)  PtOJECTS  OW  «10  MILLION  a  Ft  IW; 

(U)  Project  10793,  TACAMO 

1.  ('•')  jjUCblFTIOM  ( Require  nan  t  an!  Project):  TACAMO  aircraft  ara  an  Integral  part  of  tha  Joint  Chlefa  of  Staff  directed 
Minimum  tenant la  1  Emergency  Cow untcatlona  Network.  Thin  project  provldaa  an  airborne  cow unlcatlona  capability  for  a  aurvlvable 
link  for  coawnd  and  control  of  Pleat  Eallletlc  Mlaalle  Submariner. 

2.  (0)  WOCNAH  ACCgMPUWWgn  AND  FUTUtE  EFFORTS: 

a.  (D)  FT  1X2  Proa  ran: 

o  Continue  TACAMO  nuclear  vulnerability  aaaaaaaant  and  hardening  to  Include  Initiation  of  Electrowgnettc  Pulae 
hardnaee  qualification  tenting  and  eurvelllanea  aathodology. 
o  Initiated  develop  want  of  a  aurvlvable  time  ayataa  and  continued  develop aent  of  vary  low  frequency  receive  antenna 
l^rovementa  for  laproved  Air  Force/Navy  connectivity, 
o  Continued  davalopaant  of  nuclear  hardnoaa  aaaurance  and  aatntenanca  technlquao. 

o  Initiated  enalyala  of  future  TACAMO  raqulrananta  to  anaure  future  coapatablllty  with  aaarglng  Hlnlnua  Eaaentlal 
Knergeocy  Coaaunl cat lone  Network  raqulrananta. 
o  Provide  aupport  to  ECX  program  atartup  efforta. 

b.  (0)  FT  IMS  Proeran: 

o  Conplate  TACAMO  nuclear  vulnerability  aaaaaaaant  and  qualification  tenting, 
o  Continue  full  acala  dvvlopaent  of  aurvlvable  tlae  eyatan. 

o  Cootlnuo  to  develop  and  taat  vary  low  frequency  receive  antenna  laprovaaanta  and  Electromagnetic  Pulae  hardneee 
aaaurance  and  ualnteaaaca  technlquea. 

o  Initiate  daalgn  analyala  of  advanced  TACAMO  cowunlcatlona  ayatea  coocepta. 
o  Initiate  full  acala  davalopaant  of  a  very  low  frequency  receiver. 

o  Initiate  davalopaant  of  TACAMO  ultra  high  frequency /eat rear ly  high  frequency  Fleet  Satelllte/Nllltary  Satellite 
belay  upgradaa  to  anavra  Air  Porca/Navy  aatalllta  coaaunlcatlona  compatibility. 

c.  (0)  FT  IMA  Planned  Prograa: 

o  Initiate  davalopaant  of  vary  low  frequency  receive  antenna  ayatea  and  complete  davalopaant  of  aurvlvable  tlae  and 
Electtoaagnetlc  Pulae  hardnoaa  aaaurance  and  aalntanance  efforta. 
o  Continue  davalopaant  of  ultra  high  f raquancy /ant rent ly  high  frequency  Plant  Satelllta/HUltary  Satellite  belay 
terminal  upgradaa  and  Initiate  vary  low  (raquancy  receiver  davalopaant. 
o  Coaaance  advanced  ayatw  daalgn  for  coaaainlcatlona  control  aubayatea  architecture  to  accoaaodata  phaaed  ayatea 
preplanned  product  laprovaaanta. 

d.  (U)  Prograa  to  Completion:  Thla  la  a  continuing  prograa  to  anaure  a  aurvlvable  coaaunlcatlona  link  to  deployed 
atrataglc  forcaa. 

(U)  Mllaatonae: ,  Mot  Applicable. 


.  r 


Program  (lMtic: 


11402M 


Title  IUvt  Strstatlc  Coamunlcationa 


(U)  Protect  WMj,  ECX  (E-tA) 


DESCRIPTION  (Requirement  and  Project):  ECX  la  tha  planned  replacement  fat  tha  alrfrave  currently  supporting  the  TACAMO 
•Strategic  coamunlcationa  alaaion.  TACAMO  la  tha  manned  alrboraa  tala?  plat (ora  within  tha  Minimum  Essential  Eaargency 
ooaaimfcatlona  network  that  provides  aurvivable  coaaunleatloaa  connectivity  froa  tha  national  Command  Authorities  to  tha  Flcej^ 
ballistic  Mlaalla  Subnarlnaa  and  other  Stable  Integrated  Operational  Man/Strategic  Reserve  Forces.  It  la  tha  f 
Mavy  ayataa  for  tha  delivery  of  laargency  Action  aaaaagaa.  To  accoapllah  thla  alaaion,  ICX  auat  be  airborne  and  capable  of 
coneunlcetlone  with  the  Worldwide  Military  Coeeand  ud  Control  Syataa  at  all  tinea.  It  auat  be  able  to  aoaltor  and  tranaalt  on  a 

•Ida  variety  of  frequencies.  ECX  auat  be  airborne  (_  _ _  ^  _  _ _  /beginning  In  the 

late  19P0'e.  It  auat  be  able  to  wlthatand  the  Ilactroaagnatlc'Yulaa  effaeta  of  a  nucliir  detonation^ _ 

Orbit  aaneuvere  are 

required  to  provide*^  <Jve rtlcallty  of  the  trailing  wire  antenna  (  _ 

„  Since  lta  Inception,  TACAMO  haa 

continued  to  nature  in  communications  capability  reaultlng  la  aubatantlal  weight  growth  of  the  current  vehicle,  the  EC-130.  Thla 
•Ircreft  la  currently  operated  about  aeven  thouaand  pounda  overweight.  Thla  condition  results  In  unacceptable  parforaance 
limitations  —  A  coapetltlve  Kequeet  for  Quotatlona  wee 

leeued  H  March  1982.  Reaponeea  were  received  by  1  July  1982  and  have  been  evaluated.  A  beat  and  final  offer  la  expected  in 
January  1983  with  contract  anticipated  In  Harch-Aprtl  1983.  The  prograa  will  utlllee  a  currently  ln-productloo  aircraft  that  haa 
been  hardened  agalnat  the  Elactroaagnatlc  Pulae  threat,  and  Integrate  tha  axle ting  veralon  of  the  AM/USC-13  wleelon  avlonlca  into 
the  new  aircraft. 

j.  00  PEOCMAM  ACCOMPLISMHEMTS  AMD  FUTURE  EFFORTS: 

a.  (U)  FT  1982  Proarawi 

o  Iaaued  Requeet  for  Quotatlona  on  11  March  1982. 

o  Propoaala  received  1  July  1982  were  reviewed  and  coapetltlve  range  detevalnatlon  Bade  at  a  Source  Selection 
Advlaory  Council  wanting. 

o  Work  continued  on  a  Baqueat  tor  Propoaal  for  beat  ted  final  offer  froa  the  bidder. 

o  Funding  for  FT  1982  waa  provided  frow  Project  X0793,  TACAMO,  within  thla  program  element. 

b.  (0)  FT  1983  Program 


•  Ihmmnuce  reeeerch  and  development  ef forte  at  Mavy  field  actlvltlea  on  Integral Ion/ Interface  of  alaaion  avlonlca. 
o  laaua  final  detailed  apeclflcatlooa  and  propoaal  raquaat  and  receive  beat  and  final  offer  froa  the  contractor, 
o  Goaplete  beat  and  final  offer  evaluation,  negotlatlona,  and  allaetone  review. 

o  Award  contract  for  full  acale  developnent  In  March-Aprll  1983  tlaa  frpaa  depandent  upon  speed  and  complexity  of 
negotlatlona. 

o  Preview  brief Inga  to  be  preaented  to  Navy  Syeteaa  Acquisition  Review  Council  In  Fourth  quarter  PT  1983. 

(U)  FT  198*  Planned  Ptoareai 

o  Conduct  Prellalnary  Daalgn  Review  In  October  1983. 

To  provide  Government  with  noceaaary  Information  to  validate  contractor  deelgn  plana  for  accomodating  the 
ceaanolcatloaa  ayatea  In  the  aelected  airframe. 

Short  dealgn  tine  poaalble  alnca  no  new  eonaunlcatlona  aubayatana  are  being  introduced  and  the  aelected 
airframe,  hereafter  daeignated  E-4A,  la  tha  baalc  Roelng  E-3A  (AWACS)  which  haa  over  200,000  flight  hours, 
o  Conduct  Mavy  Syateaa  Acquisition  Review  Council  Milestone  1I/IXI  Review  In  December  1983. 


391 


i  /<:> 


! 

I 

■a 


T 

! 


Crq|ta  Element! 


lie  Couulculmi 


o  Continue  lwl|n  iM  febrtcetton  toward  critical  design  review  In  Septaebec-Octobet  1985  to  eet  final  configuration, 
o  Initiate  dealgn  and  fabrication  of  alaalon  Integration  facility, 
o  No  experimental  or  advanced  tar*UMlogy  eyatena  are  being  need. 

o  Aircraft  Freenreaent,  fcvy  Appropriation  funds  are  for  advanced  proenraaent  of  loog-lead  production  lteae  for  the 
ft  IMS  production  procureaant. 


d.  («) 


si  Thin  la  a  continuing  pragma,  hr  out  yearn  It  la  Intended  tot 


o  Aircraft  are  planned  to  be  procured  at  the  following  ratnt 
--  n  1985  -  2. 

—  ft  1986-1981  -  3/ year . 

o  This  allows  for  the  removal  of  alaeloa  avionics  troa  the  present  tc-lio  aircraft  with  nlnlaal  adverse  effect  on 
the  required  operational  force  level. 

o  Navy  Preliminary  evaluation  and  Technical  (valuation  will  be  conducted  on  the  production  prototype  during  first 
half  of  ft  1987. 

o  Electromagnetic  Pulse  Hardening  (valuation  and  Operational  (valuation  will  commence  on  the  first  production 
aircraft  In  the  second  quarter  of  ft  19(7. 

(0)  HI  lea tomes i 

Htieetoaa  Date 


(U)  Navy  Systems  Acquisition  Ievlev  Council  Milestone  II. 

(U)  Contract  (ward  (Prototype). 

(0)  bequest  for  production  approval. 

(D)  Production  Initiation. 

(0)  Odd tract  teat. 

(0)  Technical  (valuation/board  of  Inspection  and  Survey. 
(0)  (lectoaagaatlc  Pulse  (valuation. 

(0)  Operational  (valuation. 

(0)  Production  deliveries  commence. 

(V)  Initial  Operational  Capability. 


(Pah  1981)  • 

(Jen  1981)  • 
(Apr  1986)  * 
(Oct  1986)  • 
(Jaa  81  *  Apr  87)  * 
(Mar  -  Apr  1987)  * 
(May  1987)  * 
(Mar  1987)  * 


Deceeber  1981 
March  198} 
March  1981 
December  1981 
January  1987 
Nay  1987 
June  198? 
August  1987 
August  1987 
1988 


*  Dates  listed  In  PT  1981  Dmacrlptlva  Summery.  Milestone  adjustments  are  based  on  more  praclaa  program  definition. 
Accelerated  production  initiation  It  based  on  a  favorable  tola  source  offer  response  to  the  bequest  for  Propoool. 


FY  IW  RDT4K  BjgCTlgm  SWHA8Y 


Froiru  Iltwati  IM2W  Title  Hml  8mc«  Surveillance  Si»U» 

DoO  Mleein  Aram  11?  -~8ttatetlc  Surveillance  and  Warning  ludget  IctTaTtyi  1  -  ittatatlc  ?tatt«aa 


A.  (U)  FT  IW  8S80U8CBS  (F8QJKCT  L18T1NC))  (Dollara  In  Thousand*) 


Pro jact 
No* 


Tit  la 


FT  1982 
Actual 


FY  1983 
Eatinat* 


FY  198A 
Estimate 


FT  1983 

Estimate 


Additional  Total 
to  Katlnatad 

Completion  Coat 


TOTAL  FOR  PKOCRAH  ELEMENT 
X0123  Naval  Spaca  Nurvalllanca  Syataa 


330  SOI  179  310 

330  SOI  179  310 


1,310  3,240* 

1,110  5.2U* 


*  Includaa  1,239  funded  In  Pro Jact  80123  In  FY  197a  and  prior. 

Tho  above  fund In*  Includaa  out -year  aacalatlon  and  encaapaaaea  all  work  or  davalopannt  phases  now  planned  ur  antlclpatad. 


8.  <U)  MlIEF  DE8C8IFI10N  OF  RUdtNT  AM)  MISSION  M8»0i  The  U.  S.  Naval  Space  Surveillance  Syataa  la  a  bl-statlc,  contlnuoua  wave 
radar  which  provldaa  da tact ton  and  tracklni  of  natal lltaa  and  other  apace  objacta.  A  catalog  of  apace  object a  la  Maintained  at 
the  Systaaa  Coup  .rational  Canter  In  Dahl (ran,  Virginia,  where  ocean  area  an  well  aa  unlt-apeclf le  recoanaleaance  vulnerability 
raporta  are  coaplled  and  tranamltted  to  fleet  unite,  Aa  part  of  the  North  Aaarlra  Aaroapace  Dafeaae  Space  Tetactlon  and  Tracking 
Syataa,  the  Naval  Space  Surveillance  Syatea  la  under  the  operational  central  of  the  North  American  Aeroepace  Defence  Conaand, 
Colorado  Sprlrja,  Colorado.  The  aodernlaatlon  progran  la  replacing  obeolata  tranaalttata,  receive,*  and  antennae  with  aoltd  atata 
couponed*,  which  will  laenaaa  eyatau  hl#i  altitude  deteetlea  capabllltlea  and  increaan  ayatea  affactl vanaaa. 


c-  (D)  COWbAllSOh  M1TN  FT  1983  DESC8IFTIV8  SUHNANVi  (Dollara  In  Thousanda)  The  changea  between  the  funding  profllu  shown  In  thn 
FY  1981  Deacrlptlve  Soeuery  and  this  Descriptive  SusMary  mult  are  as  follows:  a  nut  raductloo  of  112  in  FY  19 BA  dun  to  Navy 
budgetary  coottr»ln;a  dvrlng  budget  davalopnant. 


0.  (U)  FUNDING  AS  8EFLTCTED  IN  THE  M  1983  DESCN1FT1YE  SUftlAKYl 


Fro Jact 
No.  Title 


n  i9ti 

Actual 


FT  19U 
Eatlwata 


FY  19dl 
Salinate 


FY  198A 
Satlaate 


Additional  Total 
to  Eatlaatad 

Coaolatlon  Coat _ 


TOTAL  Ft*  FgQGNAS*  EVEMLNT 
X0123  Naval  Space  Survtlllauci  Syataa 


339  530  31.1  321 

319  350  501  521 


1,370  3,152* 

1,570  3,152* 


*  Includes  ,239  fundad  In  j*roJect  80123  In  FY 

E.  Cl)  OTNEB  FT  I98A  AFTTOFBUTIOHS  FUNDS) 

1979  and  prior. 

FY  19R2 

FT  1981 

FY  19EA 

FY  1983 

Additional 

to 

Total 

Eatlaatad 

Actual 

Eatlaate 

latlana 

Eatlaate 

Completion 

Coat 

0FN  (8A  2)  (132901) 

1,339 

3,214 

4,193 

3,024 

11,978 

40,117 

N I LOON  TOTAL 

- 

- 

A93 

530 

1,420 

4,443 

F.  f'j)  8ELATEP  ICTWliUli  There  ere  no  other  EDTAS  activities  curt;»Hy  within  Navy  which  directly  relate  to  thia  davalopnant . 
As  an  elauent  of  the  North  American  Aaroapaca  Defect*  Coanand  Space  Detection  and  Tracking  Syataa  (N08AD/SFADATS),  the  Naval  Space 
Surveillance  Syataa  supports  the  North  Aaarlcan  Aaroapaca  Defense  Conaand  Space  Defense  Operations  Canter  (N0SAD/SFAD0C) ,  Frograu 
Element  123UF,  aa  Backup  Coaputatlou  Facility. 


Program  lleaanti  12AITM  Titles  Ijjwl  Space  Surveillance  Syataa 

C.  (U)  NOKF  BgOMgP  SYi  IN-HOU81;  Lead  laboratory  la  tha  Naval  Space  Surveillance  Syataa,  Oehlgren,  VA.  OTHMSi  ha  vat 
Aeeearch  laboratory,  Naehlngton,  DX.  OMfTtACTOMl  Pay  tha  on  Company  equipment  Dlvlalon,  Way  land,  HA. 

n.  (u)  ffiaasa  uts  than  sip  million  in  rt  ifg*> 

(U)  fto tact  Jt0125.Ha*al  Spaca  Surveillance  Syateai  Thle  project  provUca  (or  tha  engineering  lnva»tt|attooa  nacaaaary  for 
nodernltntion  of  operational  etation  receiver  an^tranamitter  electronic*  and  antannaas  loproving  ayataa  alfaetlvanaaa  and 
conduct  lot  engineering  Invaatlgattooa  leading  to  eoncapt  foroulaclon  (or  a  CY  MOO  ara  apaca  ourvalllance  ayataa, 

(U)  la  rt  Itll,  ayataa  analyala  vaa  continued  to  tdantity  aora  alfactlvo  vaya  of  using  tha  ayataa;  and  a  ton*  ranta  eoncapt 
formulation  engineering  Inveet Igat Ion  waa  Initiated  to  ldantlfy  apaca  aurvalllanca  requirement#  and  project  plana  for  tha  CY  1000 
ara  In  conjunction  with  tha  National  Spaca  Dafanaa  Program. 

(U)  Tha  FT  IPS)  program  conalata  of) 

o  Continuing  anglnaarlng/analyita  lnvaatlgatlona  with  aaphaala  on  Improving  efficiency  of  aodarnltad  trananlttar 

atatloaa, 

o  Improving  aolectad  coaputntlonnl  algorlthaa  for  deriving  data  output. 

o  Analysing  other  ayataa  havdenre  and  aof Cvara  In  thl  aodamlaad  ayataa,  and  where  Indicated,  make  laprovuaente  baaed 
aa  llfa  cycle  coata. 

a  Continuing  long  range  planning  for  davalapaant  of  a  CY  MOO  oro  eyatno  to  obtalo  laforaatlon  waded  to  Initiate  and 
dominant  a  Syataa  Davelopaant  Plan, 

(U>  Par  IPSA,  It  la  planned  tot 

o  Conclude  long  rang#  planning  baaed  on  concept  formulation  engineering  lnvaatlgatlona  for  a  CY  2000  ara  ayataa, 

o  Oalag  laforaatlon  fron  long  range  planning,  tnttlato  preparation  of  a  Syataa  Davelopaant  Plan. 

(U)  Prograa  to  Completion!  update  eoftuare  progtaaa  for  aodarntaed  receiving  atatiooe  to  taprove  ovarall  ayataa 
offactlvaoaaa,  reduce  coata,  and  taprove  ayataa  efficiency;  and  complete  preparer  too  of  a  Syataa  Davelopaant  Plan  tor  davalopannt 
of  a  CY  2000  arm  ayataa.  In  PY  IMS,  a  Navy  Daclalon  Coordination  Paper  and  an  Advanced  Development  Project  will  be  Initiated  to 
aupport  davelopaant  of  tha  CY  2000  ara  ayataa. 

1.  <U)  PN0J2CTS  WOW  THAN  S10  MIUOON  IN  PY  USAt  Not  appllcAbla. 


* 


J«A 


g  im«  ncm  gugimw  wgur 


Program  limit  i 
DoD  Mlaalou  Aron  I 


tuui  jyataBLSMaaiiri 

W|»i  «tllili>i  j  -  ItwtMU  >mm«« 


*•  <«)  g  1W  W0MMU  (pdojict  Lmmc>i  (Paium  u  Sgg&a) 


Projnct 
IJo* _ 


mis. 


PV  I  Ml  FT  I  Ml 


Total 

rr  IW  FT  1M5  Additional  Katina tod 

matt  hmtll  to  Coaplotioo  Coot 


TOTAL  PD«  PDOMAM  UMTI 
XQlit  Support  of  Hlnlnuu  toaaotUl  tuargaacy 
rn—inlcntlooa  Matwch 


3,0S*  *,741  I, Ml 

3,0**  A, 741  1,545 


Ml  Continuing  Continuity 

Ml  Continuing  Continuing 


.  *•  *•  *  continuing  pragma,  tkt  ahow  funding  prof  1 In  Includao  out-poar  oocalatloa  and  ancou paaana  all  uark  and 

dnwlopauat  phaoaa  mu  plonaod  or  aatlelpatad  through  PT  IMS  only. 


*'  BHL  MSOtlPTXOUOg  1IJHT  MB  ItIMlM  HMD!  Tha  boy  ta  An  ml  op  lag  fur  trl-rarrico  ut  a  Htnluua  baanttal  borgoncy 
CeauuntcatloM  Mttwrk  Nano  ago  Pracaoalng  Moda  to  raduea  tha  traaaulaaloo  tlM  and  iaprooo  tha  throughput  for  auargaacy  action 
■"“O*  traaautttad  ala  tha  wry  law  fraguaucy/lnu  frnguancy  tranaalaalra  nyataw. 


c*  'l1)  C0WM1W  MW  PT  1M5  DtSCKIPTITg  SlMWHt  (Dalian  ta  Thouraada)  Tha  changaa  hatwuu  tha  funding  prof  1  la  ahow  In  tha 
PT  1M5  Daacrlptlw  Suarary  aad  that  ahow  la  thin  Doacriptiw  Suwary  an  aa  follow)  oa  on  rail  dacron  an  of  1,1)1  to  PT  I  M3,  31 
*“  to  r5!*J2i  «•*  Including  Inflation,  and  3, *00  tnwfnrnd  to  Mill,  float  latolUta  Cwaunlcatlona,  la  Pragma 

Klouant  J310M,  to  rapport  an  urgnnt  *,  DT4I.lt  ahortfalli  and  H  In  PT  1M4,  4w  tn  rantosd  coat  ratluatoo. 

».  <u>  ggaa  u  ibbbb  aig-gjgg  wamm  wtsaBi 


Prajnet 

Ssu — ULiis. 


PT  IM1 
Actual 


n  I  Ml  PT  l  M3  ft  1M4 
l»tlMta  latlwto  Utlrata 


Addltloanl 
tn  Cowlotlon 


Total 

totluatod 

Coot 


TOTAL  PM  tlOMAM  gLVUBUT 
*07*5  Support  of  Hlalana  Koooatlal  Margo ocy 
Coraun  lent loan  Hatwrh 

*•  03)  S5B  pt  iM»  AmopguTiag  wmi 


1,357  J,0«*  10,475 

2,33?  3,0t*  10,473 


1,591  Continuing  Continuing 

1,5*1  Continuing  Continuing 


FT  1M3 
Actual 

OW  (id  2)  (333115)  0 

04M.M  51* 


Total 


PT  1M3 

PT  IMA 

PT  1M5 

Additloaal 

latluntnd 

Kntlaat* 

tatlaata 

Katiaatn 

ta  Cnualntlra 

Cnnt 

0 

too 

500 

T10 

no 

1,1*4 

2,545 

704 

Continuing 

Coot inutng 

(«)  0M.M  will  ha  uaad  to  luplaaant  Haaaaga  Procoaalng  Hod*  aoftwn  changaa  far  tha  Fiaad  Vary  Lau  Prrauoacy/Lou 
fraguaacy  aad  TttMHT  latagratad  Kadto  loon  appllcatioaa. 


Prograa  tleaanti  MH1H 


Tlttn  ftrigg  jMWtUl  twwnei  Coaaunlcat  loca  giMart 


r.  (U)  Mum  WmillH*  Prograa  tie want  IU02M,  Navy  Sttit«|lc  Ooowunlca  t  Iona  ( Jhore-to-ehlp  Coaaunlcat  lone  Project  XI0I3) 
contain*  the  Vary  Low  fta<aaMj/Ua  frequency  ayataaa  Into  which  tha  Mtnlaua  taaantlal  taargancy  Oooaun teat  lone  Hat  work  Heaaag* 
Procaaalng  Node*  «U1  ha  incorporated.  Htnlaua  Uaentltl  taargaacy  Coaaunlcat  toaa  fhtwork  (Prograa  Ileaaot  3J1JU,  P,  XX 

0,  (U>  MOjUt  HHPOmilt  »TI  lH-HOUMt  la  ad  laboratory  la  tlaaal  Ocaao  Syatoaa  Oantar,  Ian  Ditto,  CA.  COWTtACTOMi  Control  Data 

Corporation,  Ian  Diego,  fcA;  doneml  Talaphona  an!  electronic  Corporation!  Sylvanla,  Hoaton,  HA. 

M.  (U)  PtOJtCT  UM  rng  HO  HILUON  IH  n  jWi 


(U)  Ptolact  X07T).  Support  of  Hlalaua  laaaatlal  laotteacy  Ooaaualcatlooa  Network!  davelopa  tha  Mlnlaua  taaantlal  taarfancy 
Coaaunlcat  loot  dot  work  reieege  Procaaalng  Ho4n,  an  Integral  part  of  Pkaat  ballistic  Htaatla  Submarine  Control  Syatea 
Coaaunlcat  Iona  which  will  laprove  delleety  ot  taargancy  Action  Haaaagoa  ala  tha  Navy  ant  Air  Porca  Low  frequency /Vary  Low 
Praquoacy  ayataaa.  Navy  la  deelghated  Prograa  Director  for  Systaa  Doaolopoant  ant  Acqwtoltlon  ot  tho  Trl-Servlen/Dofenee 
Coaaunlcat  loan  Agaacy  Proqraa.  Hlalaua  taaantlal  tnorfancy  Coaaunlcat  lone  Network  Maaaafo  Procoaalnf  Hade  encodes  the  epoclatlaod 
taargancy  Action  Noaaatoo  tranaalttod  trow  tha  Hat  loot  l  Coaaand  Authorltia*  to  Ploat  lalllatlc  Htaatla  Subwarlmo  whan  ualng  tha 
low  Fraqweacy/Vary  low  Praq  nancy  Oaawaa  lent  loan  aystaa. 

(U)  (a  PT  1««X, 

o  Ooaplatad  development  of  tho  Hlnloua  taoaatial  laargancy  Oooaua  teat  tone  Network  Ntaaag*  froceailng  Node  ant  coaatncid 
taotlag. 

o  Continued  development  of  tho  procaaalng  ayotea  for  tha  Worldwide  Alrhorna  National  Jooaand  Post  Aircraft. 

o  initiated  Integration  into  tho  Enhanced  VgtDIM  Procaaaor  and  Initiated  planning  for  Integration  into  tha  Navy  fired  Vary 
low  frequency  altaa  a  ad  TMUtlK  Integrated  tadlo  too*. 

<ll)  The  PT  IMS  prograa  coaalata  aft 

a  Conduct  totaroparahlllty  Operational  tvaluatloa  of  tho  Ktnlawa  taaantlal  luorgaacy  Coaaunlcat toea  Network  Naasaga 
Procaaalng  Had*  oo  float  talllotlc  Nlaallo  Suhoarlnea,  TACAMO  aircraft,  and  National  tawrgancy  Airborne  Coaaand  Poet. 

o  Obtain  Joint  Chlofo  of  Staff  appraeal  of  tho  Hodo. 

<tl>  for  PT  1981,  It  la  planned  toi 

o  aegis  deploy aont  of  Hlalaua  taaantlal  taorgaocy  Ooaaunlcatlono  Network  Hooaago  Proceeolng  Noda  In  Havy  Tory  Low  Frequency/ 
Low  frequency  Syotoae. 

o  Intercparahlllty  eepacta  with  Air  Porea  and  National  Coaaand  Author  It  tee  will  ha  financed. 

(U)  Tha  prograa  to  coaplatloat  Ihle  la  a  continuing  pragma  which  will  lavolvet 

o  lapleaeatatloa  of  Nlntaua  taaantlal  laargency  Caaaunlcatlona  Network  Hooaago  Procaaalng  Hodea  which  arc  fully 
Intaroparable  with  Air  Porca  and  National  Coaaand  Authorltlaa  atrataflc  ewaauntcattoas  ayataaa. 

o  After  PT  IMA,  thla  prograa  will  decroaae  to  a  lovol  ot  offort  pragma  for  oyatoa  architecture,  configuration  control 
aaaageaoat,  and  hardware  and  aoftwaro  Ufa  cycle  a  up  port. 


U  (II)  PtOJtCTt  QTtt  IIP  H1LL10N  IN  PT  IWi  Not  applicable. 


I 


J 


Ft  \m  »DT4i  oBcumn  simiast 


Fntrm  Havant  t  33I51W 

OwO  Hleeloa  Area:  HI  -  Ufoneetlea  lret 


tuui  wa  jatymta aamiasisa 

M|ct  Activity:  )  -  fttataalt  IrtttMi 


A.  (0)  ft  1W  WOCWM  ffMJKt  UltlMi  (DolUn  In  ItemSHl 


Project 
We.  title 


Ft  1MI  n  IM3  Ft  IMA  FT  IMS 

»«*mi  let  feu  Mail  'jgyssa 


AMI  tic— l 
to 

Co— lotion 


Total 
Katt—  ta4 

Coot 


TOTAL  POT  ntOOTAM  KLSMSMT 
■  7M  WUNCC1  later— t  loo  Byataa  Notaralaatloo 


0 

0 


0  I|MI  11,1)1  Continuing  Continuing 

0  8, Ml  14,1)1  Coat  lav  tag  Continuing 


Aa  title  la  a  coatlaatat  progr— ,  the  elm  footing  yroflla  lnclvtee  owt-yeer  eacalatloa  aat  eecouveeeoe  all  work  or  tore 1 op - 
aaat  phaaea  aoa  plannee  or  aatlclpatat  through  Ft  IMS  only. 


8.  (0)  1»UF  PttCglFTIQW  OP  IUMIMT  AMD  WIMIOW  WISDi  Thle  prograa  envelope  Vorltwlte  Hllltary  Co— eat  ant  Control  Syeten 

(HHMCCI)  lafor—  tloa  tyet— ,  Joint  trngraa  Menagerie  teeulre— ate.  The  (ante  reguaetat  tor  thia  yrograa  repreaeat  the  Mew' a 
there  be  eat  —  the  aa— er  of  Wavy  tyatea  net  a  a .  The  fun ta  are  — aaget  eoltly  by  the  Joint  Frogr—  Manager  tor  the  Vorltwlte 
Military  Co— eat  aat  Control  lyat—  laforaa  tloa  Syat—  for  Joint  regulraventa.  The  larvlcaa  an  rely  act  at  a  hank  —til  the 
Joint  Frogr—  Manager  rag— eta  the  tnete. 

C.  (0)  COMPAltHOT  «l>  FT  IMS  WggCSlPmt  SgflAHt  (Dollare  la  Theeaaata)  Not  applicable.  Wav  atart  la  FT  1*1*. 

0.  (0)  flams  A»  MPUCIW0  IW  m  n  IMS  DggCgIFTITI  SlSWAgT.  Mot  applicable 
I.  (U)  OTWtg  FT  IMA  AFFtOfklATIOW  FOTPtl  Wot  applicable 

F.  (tt)  tSLATSO  ACTIVITIES:  Vorltwlte  Military  Coo— at  aat  Control  Syat—  Infer— tloa  Syat—  Architecture,  frogr—  (Invent 
allJSW. 


0.  (II)  WOWS  FtlPOTWB  AT l  Qaltentlf let  at  thla  tl— .  The  Joint  Frogr—  Manager  la  currently  preparing  a  tegueat  for  Fropoeal 
for  Integration  C— tract  ant  Coonoa  Ueore  Syat—  contract . 

w.  («)  rtojscn  less  thaw  ho  milliot  iw  ft  ima: 

(0)  Frol  act  11  TM.Votl  twite  Military  Coe— ot  aat  Contra!  Syat—  lit  or—  tloa  Syat—  Motarnlaetl— »  (WPH  STAST)  Project 

ta— lopa~Hor) twite  Military  Co— ant  ana  Control  iyet—  tafor— tloa  Ayet— ,  Joint  Frograo  Manager  regaire— eta.  U4  Air  Fore*  la 
executive  nervine. 


(U)  In  FT  IMA: 


*  Intagretlon  Contract  ant  Con— a  Uaara  Syate—  Contract  will  be  ewertat. 

*  Attltlo— 1  afforr  will  be  tata— loot. 

(U)  Thla  la  a  continuing  progr— . 

I.  (U>  FKOJICT  OVIK  HO  H1IX1W  IW  W  1W*I  Pone. 


1*7 


FY  198*  RDT4E  PESO  IPT1VB  SlMiARY 


Prograa  Uunti  6337 IN  Title:  TRIDENT  II 

DoD  Million  Arm  112  -  Sea  latad  Strlka  budget  Activity:  3  -  Strategic  Programs 


A.  (U)  FT  1W  RESOURCES  (PROJECT  LISTINC) t  (Dollin  In  Thousands) 


Project 

FY  1982 

FY  1983 

FY  19R4 

FY  1985 

Additional 

to 

Total 

Estimated 

No. 

Title 

Actual 

Estimate 

EstUats 

Bstlmata ' 

Complatlon 

Cost 

TOTAL  FOR  PROGRAM  ELEMENT 

240,832 

369,614 

1,496,406 

2,145,562 

Continuing 

Continuing 

80951 

TRIDENT  II  Mlaalle 

198,650 

351 ,029 

1,475,489 

2,134,875 

Cont 1 nuing 

Continuing 

R1452 

(Quantity) 

Geode  tic/ Gaophys leal  Satellite 

17,551 

18,585 

11,159 

9,758 

1,351 

265 

(30)  1/ 
48,911 

81546 

TRIDENT  II  Submarine  System 

24,631 

0 

9,336 

Continuing 

Continuing 

U  (U)  Mlnlli  dnalofM^t  flight  tut  quantity  not  apadflcally  fundad  In  any  flacal  yaar  aa  thay  ara  part  of  a  aultt-year 
lncraaantally  funded  operational  ayataa  davalopaant  contract. 


Ai  thla  la  a  continuing  prog ran,  the  above  funding  profile  Include!  out-year  eacalatlon  and  encoapaaaei  all  work  end 
developaent  phaaea  now  planned  or  anticipated  through  FY  1985  only,  except  for  Project  R1452,  for  uhlch  the  above  funding  lncludea 
ell  work  and  davalopaant  phaaea  now  planned  or  anticipated. 

t.  (U)  mgr  DESCRIPTION  OF  ELEMENT  AW)  Mission  HERO:  This  prograa  eleaant  will  enhance  Fleet  Ralllstlc  Mlaalle  Subaarlne 
eurvlvablllty  by  lncraaalng  Sea  launched  Balllatlc  Mlaalle  range  at  full  payload  to  exploit  the  total  patrol  area  available  to  the 
TRICE KT  submarine;  nlnlnlaa  total  weapon  ayataa  coata  by  lncraaalng  Sea  Launched  ballistic  Mlaalle  payload  to  the  level  pereltted 
by  the  alae  of  the  TgIDKMT  aubaarlne  launch  tube,  thereby  allowing  nlaalon  capability  to  be  achieved  with  a  laaaer  nuaber  of 
submarines;  balance  the  Triad  by  adding  efficient  hard  targat  kill  capability  to  the  Sea  Launched  balllatlc  Missile;  enhance 
aaaentlal  equivalence  with  the  Soviet!  In  accordance  with  perceived  needa  to  lncraaaa  our  warhead  Inventory,  throw  weight  and 
accuracy  in  the  preeeuce  of  lncraaalng  Soviet  capabllltlea  and  force  levels;  and  collect  geodetlc/gravltatlonal  data  In  support  of 
TRIDENT  11  (l>-5)  error  reduction  effort. 

C.  (U)  COMPARISON  WITH  FY  1983  DESCRIPTIVE  SUttlAET:  (Dollars  In  Thousands) :  The  changes  between  the  funding  profile  shown  In  the 
FY  1983  Deacrlptlve  Summary  and  that  aliwn  In  this  Daecrlptlve  Suanary  are  aa  follows:  an  overall  Increase  of  l,6U0  In  FY  1982, 
transferred  froa  10004,  TRIDENT  Subaarlne,  Frog  ran  Eleaant  U228N,  to  K1432,  Gaodetlc/tieophyalcal  Satellite,  due  to  tncraased 
costs  of  Air  Force  support  for  the  ATLAS- E  launch  vehicle;  an  overall  Increase  of  2,913  In  FY  1983,  transferred  froo  80004, 
Til OK NT  Submarine,  Prograa  Klenant  11228H,  to  80951,  TUI BE NT  II  Mlaalle,  along  with  9,087  tranafarrad  within  this  Prograa  Bleaent 
froa  81546,  Til DENT  II  Subaarlne  Systau,  which  will  provide  an  overall  Increase  of  12,000  In  80951  to  nccelarate  development  of 
Strategic  Weapon  Systaa  shipboard  aubsyatea  components  In  order  to  neat  earlier  shipyard  required  dates  based  on  decision  to 
Introduce  the  TKIDBKT  II  (0-5)  alaslle  during  Initial  construction  of  the  ninth  TRIDENT  submarine  vice  during  a  back-fit  period  on 
an  already  ln-coawlaalon  submarine;  and  an  overall  Increase  of  12,856  in  FY  1984,  74,192  In  B0951,  TRIDENT  II  Missile,  to  Inltlta 
development  of  a  new  reentry  vehicle  as  well  as  to  accelerate  developaent  of  Strategic  Weapon  Systaa  shipboard  subsystem 
components  In  order  to  meet  earlier  ship-yard  delivery  requirements  tn  support  of  TRIDENT  II  (0-5)  alsslla  Introduction  during 
Initial  construction  of  TRIDENT  submarine  number  nine,  4,343  in  R1452,  Geodatlc/Ceophyslcal  Satellite,  due  to  lncreaead  costs  and 
to  Insure  that  ell  subsystems  are  completed,  tested  and  assaabled  In  tins  to  protect  satellite  launch  during  FY  1984,  and  4,321  In 
81546,  TRIDENT  II  Submarine  System,  due  to  earlier  Introduction  of  TRIDENT  II  (0-5)  Mlaalle. 
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Program  tlmnt:  6337 IN  Title:  TRIDENT  II 


D.  (0)  FUNDING  AS  REFLECTED  III  THK  FT  1983  DESCRIPTIVE  SjDtjABXl 


Project 

PX  19B1 

FT  1982 

FT  1983 

FT  1984 

Additional 

to 

Total 

Eatlnated 

No. 

Title 

Actual 

Estlnate 

Estlnate 

Eatlaata 

Coaptation 

Cost 

TOTAL  PON  PROCRAM  ELEMENT 

96,683 

239,232 

366,701 

1,413,330 

Continuing 

Continuing 

80951 

TRIDENT  II  Hlnslle  Systaa 

96,683 

198,630 

339,029 

1,401,297 

Continuing 

Continuing 

E1AS2 

Geodatlc/Gaophyalcal  Satellite 

0 

13,951 

18,365 

6,816 

573 

41,925 

B1SA6 

TRIDENT  II  Submarine  Systaa 

0 

24,631 

9,087 

5,437 

Continuing 

Continuing 

K.  (U)  OTHU  FT  ljg  APPROPRIATIONS  FUNDS; 


FT  1982 

FT  1983 

FT  1984 

FT  1985 

Additional 

to 

Total 

Eatlnated 

Actual 

Estlnate 

Eatlaata 

Eatlaata 

Completion 

Cost 

SCN  (BA  1)  <L1  321040)  (Total  T0A) 

337,000 

1,606,100 

2,335,800 

2,122,400 

Continuing 

Continuing 

(Quantity) 

(0) 

(1> 

(1) 

(1) 

Continuing 

Continuing 

WPN  (BA  1)  (LI  301130) 

0 

0 

0 

139,000 

Continuing 

Continuing 

(Quantity) 

- 

- 

- 

(0) 

Continuing 

Continuing 

OFN  (BA  1,2,4) 

0 

0 

44,300 

221,535 

Continuing 

Continuing 

HI1C0N 

f 

0 

145,640 

362,200 

Continuing 

Continuing 

F.  (U)  BELATED  ACTIVITIES i  TRIDENT  Submarine  Systaa,  Program  Uwnt  U22BN/B0004;  TRIDENT  I  Ml.. 11.  Systaa,  Pro*..*  Uewnt 
11228K/B0003;  HiiiUb  support  Included  In  Plant  Ballistic  Ml. .11.  Systaa,  Prof  ran  Element  1122  IN.  Development  will  rsqutra 
Joint  participation  with  tha  Dapartnant  of  Inarfy  In  re-entry  vehicle  davalopaant.  Iha  capability  to  aaat  apaclflad  accuracy 
objectives  In  tha  TRIDENT  II  Strategic  Weapon  Systaa  davalopaant  la  dlractly  dspaodant  upon  reaulta  of  tha  Iaprovad  Accuracy 
Program,  Prograa  Ilaaant  U221N/J0094,  concluded  In  PY  1982. 


(U)  WH  MWIjjfD  Bit  Ht-BOUSE:  Naval  Surface  Weapons  Cantar,  Dahlgren,  VAj  Baatarn  Space  and  Mlealla  Canter,  Cocoa  Beach, 
PL;  Army  Ameaant  Conand,  lock  Island,  IL;  Naval  Weapons  Support  Cantor,  Crane,  IN;  Naval  Oceanographic  Office;  Defense  Happing 
■Agency,  Loa  Angelas,  CA;  Naval  Sea  Systaaa  Commend,  Washington,  DC;  Strategic  Syatena  Project  Office,  Washington,  DC. 
CONTRACTORS:  Wastlnghouaa  Electric  Corporation,  Sunnyvale,  CA;  General  Electric  Company,  Ordnance  Syatena,  Pittsfield,  HA;  Sparry 
Syatena  Management  Dlvlalon,  Grant  Hack,  NX;  Charles  Stark  Draper  Laboratory,  Caabrldge,  HA;  Lockheed  HI. alias  and  Spars  Conpany, 
Sunnyvale-  CA;  Autonation  Industries,  Inc.,  Vitro  Laboratories  Division,  Silver  Spring,  HD;  Intarstata  Electronics  Corporation, 
Anabala,  CA;  took  Wall  International  Corporation,  An. ha la.  CA;  Johns  Hopkins  Univarsity /Applied  Physics  Laboratory,  Laurel,  HD; 
Aarospaca  Corporation,  El  Sagundo,  CA;  .  Electric  Boat  Llvlslon  of  General  bynanlcs  Corporation,  Groton,  CY;  and  others. 
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Program  element:  6337 1H  Title:  TRIDENT  II 


H.  (U)  PROJECTS  LESS  THAW  $10  MILLION  11)  FT  198*: 

(U)  Project  B1546,  TRIDENT  IX  Submarine . Syatem :  will  Identify  the  neceeeery  subsystem  changes  to  Incorporate  the  TRIDENT  II 
(0-5)  Into  the  TRIDEHT  aubearlne  baseline  and  Initiate  development  of  neceaaary  weapon  support  systems  and/or  components.  The 
ninth  TRIDENT  submarine  will  be  the  first  ship  to  aceoaaodate  the  TRIOR  NT  It  (D-5)  alastle,  and  this  will  be  accomplished  during 
Initial  construction  of  the  subaarlna.  Ship  delivery  will  be  extended  one  year,  to  Oeceabar  1988,  to  accoaodate  the  required  ship 
modifications,  but  will  still  support  tbs  Oeceabar  1989  Initial  Operational  Capability. 

(U)  In  PT  1982, 

o  Conducted  preliminary  design  and  engineering  studies  to  support  Incorporation  of  the  TRIOR NT  II  (0-3)  Strategic  Weapon 
Systea  Into  the  TRIOCNT  subaarlna  baseline. 

—  Included  trade-off  studies  to  deteralne  aodif lcatlona  to  ship  support  aystaaa  based  on  the  characteristics  of  the 
candidate  niceties. 

(U)  FT  1983  Prograa: 

o  Impact  of  no  FT  1983  funding  on  weapon  support  systea  developments  la  being  evaluated.  Impact  on  weapon  system 
davalopaent  to  be  determined. 

(U)  For  FT  1984,  It  Is  planned  to: 

o  Continue  development  of  weapon  support  systaa  components. 

o  evaluate  major  weapon  support  system  operational  parameters  in  the  missile  tube  prototype. 

(U)  The  program  to  completion:  This  la  a  continuing  program.  It  Is  planned  to: 
o  Couplers  development  of  shipboard  weapon  support  systems  and  components. 

I.  (U)  PROJECTS  OVER  $10  MILLION  IN  FT  1984: 

(U)  Project  80931,  TRIDENT  II  Missile 

l.  (tf)  DESCRIPTION  (Requirement  and  Project):  Concept  formulation  effort  started  In  FT  1978  on  a  TRIDENT  II  missile  with 
greater  ranga/payload  capability  and  Improved  accuracy  over  that  available  with  the  TRIDENT  I  (C-4)  aleslle.  The  TRIDENT  II 
alsalla  will  be  carried  In  TRIDENT  Fleet  lalllstlc  Missile  Submarines,  thus  ensuring  that  the  United  States  will  continue  to 
maintain  a  highly  eurvlvable  strategic  deterrent  for  the  1990's  and  beyond.  In  Hay  1976  the  Deputy  Secretary  of  Defense  directed 
the  development  of  an  Overall  plan  for  tha  development,  of  e  TRIDENT  II  missile  with  an  Initial  Operational  Capability  In  the 
1980's.  In  Hatch  1980  tbi  Secretary  of  Defense  described  to  Congress  i  Sea  launched  ballistic  Missile  Modernisation  Advanced 
Development  Program  which  would  lead  to  an  and  of  FT  1983  Defense  Systems  Acquisition  Review  Council  Milestone  II  decision  to 
select  a  weapon  system  option  which  would  achieve  specific  performance  objectives  with  an  Initial  Operational  Capability  of  CY 
1989.  The  Secretary  of  Defense  reaffirmed  the  need  for  an  Improved  Sea  Launched  Ballistic  Missile  In  tha  Decision  Memorandum  of  2 
February  1981,  stating  that  the  objectives  of  the  Advanced  Development  Program  should  Include: 

-  Definition  of  an  optimum  new  missile  configuration  within  the  volume  constraints  of  tha  TRIDENT  submarine  leuncher. 

-  Initial  development  of  selected  components  and  subsystems,  Including  guidance  and  propulsion,  to  reduce  the  acquisition 
lead  time  following  commitment  to  full-scale  engineering  development. 

-  Reduction  of  risks  associated  with  program  cost,  seheduis,  and  perfomancs. 

The  Deputy  Secretary  of  Defense,  In  his  Program  Decision  Memorandum  of  2  October  1981,  directed  tlie  Navy  to  fund  the  development 
of  tht  TRIDENT  It  (D-S)  Missile  with  sQ  19S9  Initial  Operational  Capability. 
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Prograa  Element:  6337 IN 


Title:  TKIPEHT  II 


2*  <U)  PROGRAM  ACCOMPLISHMENTS  AW>  FUTURE  87 PORTS  : 

a.  01)  PT  1982  Program: 

o  Continue  Advanced  Davelopmant  Prograa. 
o  Candidate  0-J  alaalle  options  under  study  Include: 

—  three  atage  through-deck  alullar  to  the  C-A  concept; 

—  three  atage  clear  deck;  end 

—  two  atage  clear  deck. 

o  Each  option  provldae  lncreaaed  payload,  ualng  Hark  A  or  nau  Hark  S  Reentry  Body,  enhanced  raiye,  and  significantly 
Improved  accuracy  over  that  of  the  currently  deployed  TRIDENT  1  (C-A)  alaalle. 

b.  (U)PT  1983  Ptograa: 

o  Third  and  final  year  of  Advanced  Developaant  Prograa. 

o  Thorough  aaaeaaaent  of  D-5  design  alternatives,  particularly  In  the  areas  of  accuracy,  rsiya,  and  payload,  ulth  an  and 
of  PY  19S3  Defense  Systems  Acquisition  Review  Council  Milestone  II  decision  to  aelact  a  weapon  syatea  option  to 
proceed  Into  full  scale  engineering  developaant  In  PT  198A. 

c.  (U)  Pt  198A  Planned  Prograa: 

o  Start  full  scale  engineering  developaant  of  selected  D-5  weapon  ayatna  option  In  October  1983  with  major  aubsyatea 
prlae  contractors  (for  launcher,  fire  control,  navigation,  teat  Instrumentation,  missile,  and  guidance)  under 
lncraaentally  funded  completion  contracts. 

—  Funding  Increase  over  PY  1983  reflects  the  aajor  effort  required  to  neat  the  directed  Initial  Operational 
Capability  data  of  the  TRID8XT  II  (D-S)  Strategic  Weapon  Syatea. 

d.  (U)  Prograa  to  Completion:  This  la  a  continuing  prograa.  It  la  planned  to: 

o  Coaplate  developaant.  Including  planned  flight  teat  program,  and  deploy  TRIDENT  II  (D-S)  Strategic  Weapons  System  In 

December  1989. 

a.  (U)  Milestones: 

Milestone- 

1.  (U)  Initiate  Concept  Definition. 

2.  (U)  Oaaaance  Advanced  Developaant  Phase. 

3.  (U)  Defense  Systems  Acquisition  Review  Council  Milestone  11  Decision. 

A,  (U)  Commence  Pull-Scale  Engineering  Development. 

5.  (II)  Plret  Missile  Plight  Developaant  That. 

6.  (U)  Plret  Pleat  lalllatlc  Missile  Submarine  launched 

Performance  Evaluation  Missile  (PEM)  Plight  That. 

7.  (U)  Plret  Demonstration  and  Shakedown  Operation  (DA SO)  Plight  Teat. 

8.  (II)  Operational  Availability  Date  (OAD). 


Data 

October  1977 
October  1980 
Septaaber  1983 
October  1983 
January  1987 
March  1989 


^ugust  1989 


1989 


6337  IN 


Title:  TRIDBNT  II 


Prograa  Kleaent: 


(II)  Project  K1452,  Caodatlc/Gvophyalcal  Satellite 

1.  (U)  WMUHMi  (Requirement  end  Project' i  Thie  project  will  provide  e  eatellite  aye tea  for  obtaining  GeolJ  information 
which  will  increase  accuracy  of  advanced  Sea  Launched  Ballistic  Missile  aysteaa  by  reducing  error  eources.  Aa  circular  error 
probability  is  reduced ,  geodetlc/geophyaicnl  error  contrlbutora  become  an  increasing  portion  of  total  error  budget.  Reducing  this 
error  contributor  requires  improvements  in  the  earth  gravitational  andels.  This  can  be  eccoapllshed  by  a  homogeneous,  high 
density,  lnteraedlate  and  long  wavelangth  data  beau  collected  by  radar  altlaetar  aatelllta.  The  SKASAT  (launched  in  1978)  was  to 
have  provided  such  data,  but  failed  shortly  after  launch.  The  objective  of  this  prograa  is  to  build  a  duplicate  of  SKASAT  radar 
altlaetar  on  a  bos  aodule  derived  froa  OB  OS  spacecraft.  The  satellite  will  be  Injected  into  SEASAT  orbit  on  a  dedicated  ATbAS-E 
launch  vehicle  and  will  obtain  detailed  altlaetry  data  over  all  ocean  areas  during  an  elghteeu  aonth  period  in  order  to:  (a) 
provide  a  hoaoguneoue  high  density  lnteraediate  and  long  wavelength  data  baae;  (b)  define  general  geophysical/geologic  provinces 
for  detailed  ship  survey  to  analyse  the  effect  of  high  frequency  environment;  and  (c)  detect  existence  of  possible  unknown 
bathyaetrlc  hasarde  to  submerged  navigation. 

2.  (U)  PtOCBAH  ACCCHPUSUgNTB  ABD  P1ITUBB  gf PORTS: 


a.  (V)  PT  1982  Pros  ran  I  (Project  was  a  new  start  in  PT  19'./) 

o  Pinal  lead  prograa  plan  and  let  contracts  for  the  satellite,  launch  vahlcla,  and  orbit  insertion  atage. 

o  Conducted  Conceptual  Design  Review, 
o  Established  aubayataa  working  groups. 

o  Conducted  Prellalnary  Design  kevlaw  for  satellite  end  launch  vahlcla  aysteaa. 

b.  (U)  PT  1983  Prograa: 

o  Conduct  critical  design  reviews  for  satellite,  launch  vehicle,  and  orbit  insertion  stage, 
o  Coaplate  fabrication,  tasting,  and  integration  of  aysteaa. 


c.  (U)  PT  198*  Planned  Prograa: 

o  Pinal  testing,  launch,  and  orbital  operations. 

—  The  large  funding  change  froa  PT  1983  to  PT  19BA  results  froa  the  requtreaent  for  all  aubaystaas  to  be  coapleted, 
tested,  and  asseablad  during  thu  first  two  years  in  order  to  aeat  the  launch  date  in  PT  1984. 
o  Begin  data  processing  and  analysis. 

d.  (U)  Prograa  to  Casplatlon: 


o  Couplers  eighteen  Months  of  altlaater  data  collection  and  processing  in  coordination  with  the  Defense  Happing  Agency 
end  the  Naval  Oceanographic  Office. 


e.  (U)  Milestones: 
Milestone 


Date 


1.  (U)  Critical  Daslgo  la view. 

2.  (U)  launch  of  Satellite. 

3.  (U)  Couplets  Data  Collection, 

4.  (U)  Coaplate  Data  Bsduction  and  Distribution. 


Novaaber  1982 
fourth  quarter  PT  1984 
April  1988 
PT  1987 


402 

>  N 


Prograa  Element: 


6337 lH 


Title:  TRIDElfT  II 


f.  (U)  TEST  AMP  mtUATIOg  DATA: 

1.  (U)  Pwisl»pe«tt  Teet  end  Evaluation: 

(U)  Detailed  Information  for  this  phaae  of  Teat  and  Evaluation  la  not  available  at  thla  time  aa  the  program  la  In  (he 
laat  year  of  a  three  year  Advanced  Development  Program.  Program  atructura,  achedulea  and  Teat  and  Evaluation  objective!  are  to  be 
determined  after  further  program  definition  and  will  be  baaed  upon  the  auccaaaful  procedure!  of  the  TUI DENT  I  development  and 
evaluation  program. 

2.  (U)  Operational  Teat  and  Evaluation: 

(V)  Ho  detailed  Operational  Teat  and  Evaluation  program  haa  bean  planned  to  data.  Planning  will  ba  initiated  at  the 
earllaat  practical  data  after  program  concapta  are  approved,  and  will  be  an  extenalon  of  the  TEIDENT  1  Operational  Teat  and 
Evaluation  Plan. 

3.  (U)  gyatem  Characterletlca: 

(U)  The  TUDBHT  II  (D-J)  will  provide  the  TRIDENT  Pleat  lalllatlc  Hlaalla  Submarine  with  a  larger  nlealla  with  greater 
ranga/payloai  capability  end  improved  accuracy.  Specific  charactarlatlca  are  to  ba  determined  during  the  Advanced  Development 
Program 


A.  (U)  TttDEKT  II  (P-3)  Program  Dociawntatlon I 


(U)  Hot  applicable  at  thla  time, 


FV  1984  RDTtE  DESCRIPTIVE  SWBlARY 


Program  Eleaent:  63588N 

DoD  Hiaalon  Area:  112  -  Sea  Baaed  Strike 


Title:  SSEN  Subavetea  Technology  Program 
Budget  Activity:  3  -  Stratealc  Programs 


A.  (U)  FY  IBM  RESOURCES  (PROJECT  LISTING ):  (Dollars  In  Thousand*) 


Project 

No* 

Title 

FY  1982 
Actual 

FY  1983 

Estimate 

FY  198* 

Estimate 

FY  1985 

Estimate 

Additional 
to  Completion 

TOTAL  FOR  PROGRAM  ELEMENT 

*,S08 

C 

7,3*7 

11,782 

Continuing 

50001 

SSBN  Subsystem  Technology 

*.508 

0 

7,3*7 

11,782 

Continuing 

Total 
Eatlaated 
Coat _ 

Continuing 

Continuing 


Aa  thla  la  a  continuing  prograa,  the  above  funding  profile  Include!  out-yaar  eacalatlon  and  encompaaeea  all  work  and 
dcyelopMnt  ph^svi  non  pltnntd  or  anticipated  through  FY  1985  only* 


B.  (in  BB1KP  DESCRIPTION  OP  ELEMENT  AMP  MISSION  HERD:  The  SSBN  Suheyaten  Technology  Frogran,  Initiated  In  PY  1977  has  aa  lta 
objective  the  identification  and  development  of acre  coat-eff active  aubayaten  concepta  for  future  Fleet  Balliatlc  Missile 
Submarines .  All  aubeyeteaa  of  fleet  balliatlc  nlaalle  euhuerlnee  are  being  evaluated  aaclualve  of  the  naln  propulalon  complex, 
the  nuclear  reactor,  and  the  atrategle  weapon  ayatea.  The  prograa  ta  coapoeed  of  two  aajor  parts.  The  lint  Identifier  the 
technologlea  which  offer  the  graateat  potential  for  laproving  the  coat  effactlvenaaa  of  fleet  balliatlc  nlaalle  eubnarlne 
aubeyeteaa  and  evaluate!  the  Ilfs  cycle  coat  benefit  of  adopting  the  new  technology.  The  aecond  developa,  by  engineering 
analyala,  breadboard  taatlng  and  prototype  teatlng,  the  aoat  coat  effective  aubayatea  concepta.  The  aubayaten  concepta  Identified 
to  date  o' for  acquisition  coat  aavlnga  in  the  range  of  100  thoueand  dollara  to  ten  allllon  dollara  per  ship  per  concept.  The  full 
developnent  coata  of  aoat  concepta  are  returned  aa  an  acqulaltlon  coat  aavlnga  on  the  flrat  one  or  two  ahlpa  that  uaa  the  concept. 
Soma  of  the  wore  promising  concepta  at  a:  Stern  Plana  rata  reduction  ntudy  ditch  could  reduce  the  elae  of  the  hydraulic  plant;  n 
elapUf Ind  torpedo  tube  turbine  ejection  pump;  nlaalle  tube  asixale  hatch  electric  operator;  counteraeaaure  ejection  by  linear 
springe;  flaaa  sprayed  coating  for  sanitary  tanka;  uaa  of  all  position  flux  cored  weld  rode  to  lncraaae  weld  material  deposition 
rate;  application  of  composite  non-eetalllc  materials  in  non-prnssure  hull  areas  such  as  the  superstructure  end  high  pressure  gae 
storage  flasks;  simplified  air  ayatea,  and  revision  of  missile  compartment  and  deep  frame  structural  design  criteria. 


c,  (U)  COMPARISON  WITH  FT  1983  DbSCMlTlVR  SUMNARY:  (Dollars  in  Thousands)  The  changes  between  the  funding  profile  ehoun  In  the 
PY  1983  Descriptive  Suamnry  end  that  shown  In  this  Descriptive  Suaaary  are  ea  follows:  a  decrease  of  *,898  (to  0)  In  PY  1983  due 
to  Congressional  action;  and  nn  overall  decrease  of  *,978  In  FY  198*.  due  to  program  restructuring  following  the  Congressional 
elimination  of  the  FT  1983  prograa. 


o.  (U)  FORDING  AS  REFLECTED  1H  TPS  FT  1983  DESCRIPTIVE  SUMARY  i 

Total 


Project 

No. 

Title 

FY  1981 
Actual 

FY  1982 
Estimate 

FY  1983 
Estimate 

FY  198* 
Estimate 

Additional 
to  Completion 

Eatloated 

Coat 

S0001 

TOTAL  FOR  PROGRAM  ELEMENT 

SSBN  Subsystem  Technology 

13,808 

13,808 

*,508 

*,508 

*,898 

*,898 

12,325 

12,325 

Continuing 

Continuing 

Continuing 

Continuing 

E.  (U)  OTHER  FY  198*  APPROPRIATIONS  FUNDS:  None 


► 


*0* 


Prograa  Kl«aantt  635MH 


TitUt  SS1W  Subtygt—  Technology  Profrag 


t.  (U)  ■«l-*T»n  ACTIVITIES:  The  M.k.  l«pu«nt«d  under .  “hil! ,  ^sjn tM^rdtaTbla— t*  I  I22»W/10°W  ^Attack  Sub- 

thc  Neva  l  des  Systeae  Co— nd  under  the  Froiraa  Ilsnsnt  2H34N;  Suboarlnee  (Advanced),  Frogran  *l*J»"* 

■artni  DtMlaiMnt,  Progran  tlenent  6358*8;  Subnarlne  Silencing,  P ro«r  r.rhnoloav)  Progran  blenent  63562N;  Shlpa  Suba 

63561H;  Subaarlna  Tactical  barfara  B^^j<!%£irIi”^eh|£toj“0£ro£altlen.nt  6276|2TkT  130  Staal.  Progran  Elaaant  6333IN; 
and  Boat.  Technology.  Progran  Il.aant  «*t*rt*  '  ^I^t^T.chnology  ta.ta.  board  within  lUv.l  Sa.  Syat—  Co— nd 

sigSrs  zzrzaz  -v  -  -  *<.«.- 

C.  (U)  WH  nUTOMBD  Hi  HHjWffi  “*»1B  “*  Tayl«  ^,*i.^lLBt«*r£a«?tD,|tIi0,51™lCUai«ch*Ubo?lwJy,ASMhlngtoo  DC;  and 
o__  q  taM  Co^Mnd ,  ViihlaftoaT^S  Itawl  Und«n«t*r  Systta#  c#n^tr»  "•JJ0  *  t  /  r-kri^«  Hk-  Cm ntral  Dniiaiei/lltctrlc  *o«t 

s:.:’U~.sr^5k«*.  ,“i sr “2«.r s *.  £ 

-  *-'•••  “■ 

CorporationVcard.n  Gro«.  a,  and  South— t  «a...rch  In.tltuta,  Aoatln.  TX. 

H.  3  PtOJRCT  ugg  THAW  «10  HILLUOH  «  FT  1W: 

(U)  Project  80001.  »M«  Subayatea  Taclyolon'  F1**t0**n‘“ “taiuttlc  alMui"ub— 1— *h—  hUnltaadily  lncraaalng. 

strategic  dai.rra.t  foie...  AZ^KiSoTEI l^r.tln,  coat,  of  .ff.ctl».n....  than  ac—lc  con.td.ra- 

H  future  Corcaa  ara  to  ba  acquired  la  tha  required  fore.  J  .  r  L.  counteracted  by  tachnologlcal  lnprove- 

«  dlctat.  that  th.  present  trand  of  ..dating  acquisition  and  Uf.-«ycl.  —t.—t  ba  counteract  J  •  *!«»  ofr.r 

S.  nr  objection!  of  the  SSU  Subay.ta.  Technology  Progran  ad  <  >  ** .‘  .r.iu.  ^bL^  aubay!—  dlg-a;  (»  to 
‘iflcant  proila.  for  l-provlng  th.  J t^otlm 'ralatad  hav,  grogr-i 

.tint.  th.  davalopaent  of  thoaa  —  of  Pt-**1"*  II *.n  u  the  technology  adaancaa  ra.altlng  fro.  other 

(3)  to  apply  the  technology  adaancaa  achieved  under  thin  progr  .  k- it -tic  (ut— rlne  tube  yet— .  The  new  aubayetews 

tad  He,,  progress  to  th.  concaptual  design  of  -or.  '"•£»»*«**»  -«  th.  Havy  1.  teakad  to 

that  will  be  developed  froa  thla  progran  can  than  be  u.ad  to  develop »>«» 1  «  *  “  u  SuWriM.  Th.  wltlnat.  goal  of  thla 

ss  r •nrass.’asas  .u.,  «»  _  -.««* — 

for  1 1  ick  aubaarlna  utlllaatloo,  aa  wall, 
ib/  In  n  1*82, 

.  sags  s:s«s:a  s-sr- wr.ssra. -><  - 

o  Collated  fabrication  and  taatlag  of  breadboard  unit*  for  amplified  etr  .yat— . 
o  taUlaMf  testing  of  brdboard  .UetrodlalyaU  ...d.r  co—ralonj-dula. 

.  twon-j  BMr<M - j  lntttflr1  couttraatiurta  launch# r  bmnaooaro  unic. 

o  Collated1  davalopaant  and  initiated  action  to  Invoke  In  subaarlna  ehlpbulldlng  contr.cta: 

—  Torpedo  ejection  puap  lnlat  redesign. 

o  liaachad*»greeaent*wlth*  shipbuilder  for  aqultabla  duct  Ion  In  contract  coata  for: 

—  High  heat  welding  davalopaant. 


(U)  Tha  FT  1*83  Progran  has  bean  deferred  dun  to  «aro 


finding  by  Congressional  action. 


Frograa  llnrati  63S68H  Tit  la:  3SIH  Subarataa  Technology  Protraa 

(U)  For  FT  1984,  It  la  planned  to: 

o  Continue  tho  offort  to  Identify  and  ataoaa  coat  affective  aubeyatea  concept  a, 

—  Thla  effort  will  bt  tho  aource  (or  tho  naw  developaanta  that  will  b*  Initiated  during  thla  (lacal  yaar. 
o  Tho  aajor  affort a  to  ha  raatartad  Include: 

—  fabrication  of  a  at ructural  alaaant  of  coapoalta  auperetnicture; 

—  procuraaant  of  a  prototype  coapoalta  float; 

—  teatli*  of  prototype  coapononta  (or  aiapllflad  air  ayateat 

—  catapult  torpedo  launcher  breadboard  fabrication: 

—  fabrication  and  taatlnt  of  further  alaalla  coapartaent  aodela  for  verification  of  revleed  alaalle  coapartaent  daatgn 
procedurea ; 

—  Initiation  of.  prototype  daalgn  and  fabrication  of  apring  powered  Internal  counteraeaaurea  launcher; 

—  breadboard  teetlng  of  aanltary  tank  flaaa  oprayad  coating;  and, 

—  taatlng  one  aodel  and  daaignlng  and  fabrication  of  an  additional  aodel  for  etructural  deep  fraae  dealgn  criteria 
analyala. 

(U)  Thla  la  a  continuing  prograa. 


1.  (U)  FgOJtCTS  0V88  <10  MILLlOh  U  FT  1984:  Mot  applicable. 


A  S 


*  •  s 


rt  jw  tww  descriptive  suwmtt 


Program  Element:  6373SH 

TOO  Mission  Area:  Ml  -  Strategic  Co— ad  and  Control 


Tltlai  Worldwide  Military  Coamand  and  Control  System 
Architecture  Suaport 

Pudget  Activity:  Itrataalc  ftoitil 


a.  (u>  n  itg»  »MQu»Bi  jHSfflS  HBHBl*  (Q°u«r»  is  Stegaatei 

_  Additional  Total 


Project 

FT  IU2 

Ft  1903 

Ft  19(4 

FT  19(3 

to 

tat  tested 

No _  Title 

Actual 

Estimate 

Estimate 

Eatlmata 

Completion 

Coat 

TOTAL  PON  PNOCNAM  CLEMENT 

70749  Worldwide  Military  Coaamnd  and  Control 

79* 

900 

1,170 

HI 

Continuing 

Continuing 

Architecture  Support 

799 

900 

1,170 

HI 

Continuing 

Continuing 

Aa  thla  la  a  cootlnulnc  prog  ran,  the  abeva  funding  profile  lncludaa  cut-year  aaealatlon  and  encompasses  all  wort  or 
development  phases  now  planned  or  anticipated  through  FT  1983  only. 


*>  (0)  SEISF  OKSCPIPTIOW  Of  BjjBT  AMD  HI  88 1  OP  USED;  Thla  Coamand,  Control  and  Communications  program  provldea  system 
engineering, advanced  development  raeearch, and  engineering  atudlea  and  analyaee  to:  (1)  Integrate  Navy  Command,  Control,  and 
Cowmlutloae  ayatana  with  Worldwide  Military  Commend  and  Control  Syetame  etandard  ayatamat  (2)  provide  technical  analyaoa/coat 
eetlnatee  and  Initial  Kaanarch,  Development,  That  eed  1 valuation  afford  tor  Jolot  Chleta  of  Staff-validated  and  Chief  of  Naval 
Operations  approved  Worldwide  Miltary  Command  and  Control  Syetem  Nagulrad  Operetlooel  Capahllltloai  (3)  provide  Initial  leaearch. 
Development ,  That  and  (valuation  effort a  for  validated  oalected  architecture  inltetlveei  (A)  aaaeaa  abort  and  loop  torn  iapect  on 
Mavy  Coanand,  Control,  and  Commit: Ice t Iona  ayatama. 


C.  (U)  OCWASiaOM  WITH  HlMl  CNSCtlTTIVE  UPftAlt;  (Do  Mere  In  Thou  an  ode)  Tha  changes  between  tha  funding  profile  shown  in  the 
n  1983  Daecrlptlve  Summary  and  thla  Deecrlptlve  Susaery  are  aa  follows:  The  changes  In  FT  19S2  (-S3)  an  due  to  roprogromelng 
_°r  , "•’J  nmorgont  reguiremaatt  and  FT  MU  (-3)  are  duo  to  revised  Inflation  factnre.  The  Increase  of  214  In 
FT  19S4  provldea  for  aaeeaement  of  software  lepect  and  required  development  raeultleg  from  pregrammd  upgrades  to  tha  oalatlng 
Worldwide  Military  r remand  and  Control  Syaten  Automatic  Data  Protesting  hardware  central  procaaaora. 


D.  (U)  FUMDUIC  AS  WUCTPI  1M  TNI  FT  1983  DESCNIFTIVE  MjtjANTl 


rroject 

Title 

FT  19S1 

FT  19E2 

FT  1983 

FT  19(4 

Additional 

to 

Total 

Estimated 

HOn 

Actual 

Eatlmata 

Eatlmata 

Estimate 

Completion 

Cost 

X074* 

TOTAL  PON  PNOCNAM  ELEMENT 

SM 

S42 

903 

>36 

Continuing 

Continuing 

Worldwide  Military  Commend  and  Control 
Architecture  Support 

SH 

H2 

903 

936 

Continuing 

Continuing 

S.  (U)  OTMSS  FT  ISIS  AmOPNlATlOMS  PUMPS i  Mona. 


f •  W)  SStATSP  ACTIVITIES:  Program  (lament  63717N,  Command  and  Control  System  (Advanced);  Program  Element  4471  IN,  Commend  and 
Control  Syatam  (Inglooorlng);  Program  (lament  63866M,  Coemand  and  Control  Syetema  Flennlng/tnglneerlng  Support;  Program  Elements 
63733P,  and  63733N,  Worldwide  Military  Co  amend  and  Control  Syatam  Architecture  Support  developments  and  progress  by  other 
components;  Program  Clamant  33124M,  Navy  Coamuolcatlona,  and  Program  (lament  64510N,  Communications  Syetame. 

c*  (*)  *****  FBNFQtNSP  ST:  1M-M0U8I:  Naval  electronic  System*  Command,  Washington,  D.C.;  Naval  Electronic  Syetame  Security 
engineering  Center,  Washington,  O.C.;  Navel  Electronics  Syetene  Engineering  Center,  Sen  Diego,  CA;  Naval  Shore  Electronics 
Engineering  Activity  Pacific,  Pearl  Harbor,  HI;  Naval  Ocean  Systems  Canter.  Sen  Diego.  CA.  CONTNACTONS:  Computer  Sciences  Corp.: 
Sen  Diego,  CA;  Nona-Alien,  Hamilton,  Silver  Spring,  NO. 


Program  Element  I  M»W  Titles  Worldwide  HI  liter?  Co— nd  and  Control  jtitw 

Architecture  Support  “ * 


h.  (o)  project*  mi  mu  no  fuluow  ir  rt  iwi 

(U)  Project  rout.  Worldwide  Military  Co— eed  end  Control  System  Archltectre  Supeorti  Thle  project  eupporte  continued 
edwenced  development  for  the  Worldwide  military  Coeoend  end  Control  System  to  provide  systems  engineering  for  Integration  of  Nevy 
Command,  Control  and  Coonunlcatlone  systems,  and  engineering  plane  and  Technical  Analyeee/Coat  Eetlmatee  for  Joint  Chtefa  of 
Staff-validated  Coeeander  la  Chief  Atlantic  and  Coanander  In  Chief  Pacific  Required  Operational  Capnhtlitlee. 

(U)  In  ft  IM1,  develop aant  of  data  tranafar  perforaance  etandarde  waa  Initiated  and  Havy-eupported  attea  unique  Interface 
raqulreaanta  warn  aaaaaaad.  Preparation  of  a  Technical  Analyala/Coat  Ketlaate  for  Coaaandar  In  Chief  Pacific  Required  Operational 
Capability  20-11  for  US.  Porcea  Japan  Coordination  Center  wee  begun. 

(U)  In  PT  If 11,  anglnaerlng  daelgn  and  development  af forte,  support  to  Unified  Commanders  Required  Operational  Capabilities, 
and  systama  engineering  to  assure  Interoperability  with  Wavy  Command  end  Control  Syatema  will  continue. 

(U)  In  n  1*84,  It  la  planned  to  accomplish  software  development  In  support  of  programmed  upgrades  to  the  World*  l<ta  Military 
Command  and  Control  System  Automated  Seta  Processing  equipment  and  to  continue  support  for  design,  development  and  system 
engineering  for  Joint  command  and  control  syatema  and  to  provide  tactical  support  for  Unified  Commanders'  Required  Operational 
Capabilities.  The  $270  thousand  dollar  Increase  In  FI  1984  (over  FT  1*83)  supports  thle  effort. 

(U)  Thle  Is  a  continuing  program  that  mill  support  the  effort  of  the  Worldwide  Military  Command  and  Control  System  Engineering 
Organisation  In  applying  architectural  concepts  at  Navy-supported  Worldwide  Miltary  Command  and  Control  System  activities. 
Engineering  efforts  will  ensure  the  development  of  Havy  Worldwide  Military  Command  and  Control  Elements  consistent  with  Navy 
Command,  Control  and  Communications  requirements  end  provide  Initial  Research,  Development,  Test  and  Evaluation  efforts  for 
validated  Commanders  In  Chief  Required  Operational  Capabilities,  and  validated  Worldwide  Military  Command  and  Control  Selected 
Architecture  Program*. 


1.  (U)  PROJECTS  OVER  $10  HIU.I0M  IN  FT  1*84.  Not  applicable. 


n  ww  jgui  Mtsctimvj  sumar 


Program  Ilaamntt  WWW 

OoO  HU* Lon  Aram  1*0  -  Strategic  jjjgwt 


TltU>  Stratatlc  Technical  Support 
budget  Activity!  3  -  Stuttilc  ftotuM 


A.  (U)  ft  IMA  mwWOtS  (PtOJtCT  UmHCLi  (Dollar*  In  Thousand*) 


Project  Ft  INI 

No.  Tltlo  Actual 


total  rat  moolah  iLmnrr  5,1*5 
J0095  Advanced  ballistic  Reentry  Systems  Support  It! 
HO  1 00  biomedical  Support  for  8u  Marina  Syataua  *51 
10UI  Manegsuant  and  Tachtilcal  Support,  Strategic  2,511 
1125*  Nyparvoloclty  Wind  Tunaol  1.*** 
*17*1  Naval  War  Co llaga  Strategic  Studla*  Support  0 


FT  ttSl 

FT  19** 

FT  19*5 

Additional 

Total 

tst looted 

tst lasts 

tat  lasts 

gat lasts 

to  Completion 

Coot 

7,099 

7.19* 

1,927 

Continuing 

Continuing 

MS 

0 

0 

0 

9,1*2 

599 

95* 

l ,  *  1 7 

Continuing 

Continuing 

2, SOO 

2,75* 

3,5*8 

Continuing 

Continuing 

1,953 

2,05* 

2,177 

Continuing 

Continuing 

1,1*0 

1.4M 

1,**S 

Continuing 

Continuing 

la  thl*  la  a  continuing  prograa,  tha  above  funding  profile  lncludaa  out-yaar  aacalatlon  and  encompasses  all  wot*  and 
development  phases  non  p leaned  or  anticipated  through  FT  IMS  only. 


*•  (U)  saw  OSSOartlOH  OS  smut  AND  MISSION  NggOi  Advanced  Salllatlc  Seentry  Svatan*  Support  -  Identify  to  tha  Manager  of 
Advaacad  Strategic  Manila  Syateaa  (formerly  Advanced  Salllatlc  Seantry  Syataua),  Air  Force  Prograa  Blaaant  *551  If,  tha 
unavailable  technology  which  la  reaulrad  for  the  davelopuant  of  potential  Navy  etratoglc  ayatena.  ho*  to  aajor  rnattucturlng  of 
Air  Force  rrograa  Slanaat  *551  IF  to  direct  Ita  effort  a  prlMtlly  toward  Air  Force  latereeta,  project  will  be  terminal. d  at  and  of 
Ft  19*5.  Sleuadlcal  Support  for  Subeurlna  gyatuna  -  Provides  hloaadlcal  know  ledge  necessary  to  Increase  effectlvcnea*  and  enhanca 
parfomanca  or  critical  Fleet  Salllatlc  Nlaeila  Suhmnrlna  tasks  with  particular  aaphaal*  on  Ivtana  factors  Involved  In  sonar 
ayatena.  Haaansusat  aad  Technical  Seaport.  Strategic  -  Develop  strategic  and  theater  nuclear  concept*,  determine  technology 
requirements,  datlaa  system*  and  options,  evaluate  a  vat am  mixes ,  evaluate  and  establish  requirements  for  strategic  force 
survivability,  conduct  Sea  Launched  ballistic  Nlealle/Soa  Launched  Cruise  Nlsalla  targeting  application  studios  ■'nd  examine 
reentry  system  requirements  la  support  of  ana  baaed  strategic  aad  theater  nuclear  ayatena.  gyeerveloclty  Wind  Tunnel  -  Provide* 
support  for  tha  development  am*  operation  of  the  Navy's  Nyparvslnclty  Hind  Tunnel  facility. Primary  objective  in to  provide 
ground  alnulatloa  of  aerodynamic  and  ea  rot  h*  real  flight  condition*  required  tor  tbs  daelga  end  performs  ace  evaluation  of  reentry 
bodies  and  hyparveloclty  Interceptors.  There  Is  e  current  end  continuing  need  for  ground  test  support  for  asjor  system* 
development  such  as  INIDgHt  II  (Nsvy),  NX  (Air  Fores),  ballistic  Mlaalla  Defense  (Army),  and  to  a  leaser  extent,  the  Space  Shuttle 
(NASA).  NHC  btratoalc  Studios  gunnort  -  Provides  the  capability  for  analysing  Naval  Statagy  and,  as  a  result,  providing  the  CNO 
with  specific  rsfonemndetlons  tor  Improvements  both  In  strategy  and  tha  naans  of  lnpleaentlng  strategy.  The  ultloate  objective  Is 
to  Illuminate  the  roles,  missions,  uses  sad  requirements  of  the  Navy  of  the  future. 


C.  (U)  CONPANltON  WITH  FT  19g)  DggCbIFTlW  gUNNAgTi  (Dollars  In  Thousands).  The  changes  bstweun  the  funding  profile  shown  In 
the  FT  this  Descriptive  Suanery  aad  that  shown  In  this  Descriptive  Summary  are  ms  follewei  an  overall  Increase  of  155  in  FT  19*7, 
In  Management  and  Technical  Support,  Strategic,  due  to  revised  coat  estimates,  including  Inflation;  an  overall  Increase  of 
1,1S0  In  FT  19*5,  to  Initiate  funding  of  gi?*7.  Naval  War  Collage  Strategic  Studies  Support;  and  an  overall  Increase  of  *2*  In  FT 
19**,  made  up  of  a  decrease  of  9*1  (to  0)  In  J0093,  Advanced  ballistic  keentry  Systans  Support,  due  to  project  termination  after 
FT  19*5,  an  Increase  of  297  In  N0100,  biomedical  Support  for  Submarine  Systems,  in  order  to  Initiate  development  of  three- 
dimensional  oouad  penetration  ays tea  which  will  lnprove  sonar  operator  detection,  tracking,  and  classification  capabilities,  a 
decrease  of  190  In  X012S,  Nsnagensst  sad  Technical  Support,  Strategic,  due  to  Congressional  reductions  in  Contractors,  Studies  mnd 
Analyses,  and  Management  Support,  sa  Increase  of  19*  in  11259,  Hyparveloclty  Wind  Tunnel,  to  support  TglDtHT  II  (0-5)  testing 
requirements,  and  an  Increase  of  1,***  to  fund  *17*7,  Naval  Her  Collage  Strstagic  Studios  Support. 


Frograa  element!  BMW 

d.  (u>  nntomc  as  gsrtscw  jwjnat_rt  iwi  gsamm  swgjwn 


Project  FT  t«aa 

Wo.  Title  Actual 


TOTAL  FOR  PROGRAM  KLXMtMT  5,361 
JOOfS  Advanced  lalllatlc  Reentry  Syetema  Support  lit 
HO  1 00  ttoamdical  Support  (or  Submarine  Syetea*  5*S 
ROUS  Management  and  Technical  Support,  Strategic  3,352 
SUSS  Hyperueloclty  Wind  Tunnel  1.4A3 


s.  (U)  OTWm  n  1M4  APPROPRIATIONS  fUHOSl  None 


Tltlei  Strategic  Technical  Support 


Total 


FT  m2 

FT  1*13 

Ft  IMA 

Additional 

lltlMttd 

(etlmata 

titlnete 

Ratlaata 

to  Caapletlon 

c#»t 

5,330 

5, «i« 

6,370 

Continuing 

Continuing 

S«S 

S6S 

Ml 

Continuing 

Continuing 

631 

3M 

6A1 

Continuing 

Continuing 

2,357 

2,600 

2.MA 

Continuing 

Continuing 

1 ,444 

1,633 

l,«A4 

Continuing 

Continuing 

P.  (U)  RSLAT10  ACTIVlTlSSi  Program  SI  event  633IIP,  Advanced  Strategic  Nleatla  Syetema  (technoloRy  e«chanRe)i  Program  Klenent 
1 1 22 IN,  Fleet  Rallletlc  Nleelle  Syeten;  Progran  Sleoent  I122SN,  TtlMMT  1;  Progran  (tenant  6337IN,  TtUXNT  tit  Progran  (lament 
65S6AP,  Teat  and  (ealuatloni  Progran  (tenant  6273SN,  tlonedtcal  Technology i  and  Progran  (tenant  61133M,  Dafenae  Reaeerch  Sclencee. 


C.  (U)  WORK  PBRPORWD  Sti  Advanced  (allletlc  Reentry  Syatana  Support  *  1R-NPUS(I  Lead  laboratory  It  Naval  Surface  Heapont 
Center,  BUtTStl  Sllear  Spring,  RSi  6i»rtlACT6M;  Lockheed  HI  eel  lee  end  Space  Conpany,  Sunnyvale,  CA.  la  prlne  contractor. 
Slomdlcal  Support  for  Subnotion  Syetema  -  Ut-HOUSSi  Load  laboratory  It  Naval  Suhnarlne  Medical  Reaeerch  Laboratory,  Groton,  CT. 
MimWii  Hone.  Management  and  Technical  lueport.  Strategic  -  IH-WOUSli  Lead  laboratory  la  Naval  Surface  Weapona  Center,  Ifclte 
Oak,  Silver  Spring,  ND,  and  Bahlgren,  VA.  CONTRACTORS i  Applied  Phyttce  Laboratory,  Johna  Hopbine  Unlvaralty.  Laurel,  NO;  Acadeay 
for  tntar-Scleace  Methodology,  Rockville,  MO;  Kaann  Sclencee  Corporation,  Colorado  Sprlnga,  00;  Control  Onto  Corporation, 
Rockville,  M>{  Wagoar  Aaaoctacee,  Paoll,  PAi  Ope ret Iona  taaearch  Inc.,  Stiver  Spring,  NO;  and  TRW,  McLean,  VA.  Hypervelocity 
Wind  Tunnel  -  IN-NOUSd  Lead  laboratory  la  Naval  Surface  Weapona  Center,  White  Oak,  Silver  Spring,  M>.  CONTRACTORS!  Hone. 
NWC  Strategic  Studlea  Sue  port  •  IlMMUSd  To  be  determined,  CONTRACTORS!  TO  be  detemlned. 

H.  (U)  PROJRCTS  USS  THAW  S10  MILLION  IN  FY  IMAi 

(U)  Protect  H0100.  Rlonedlcal  Support  for  Suhnarlne  Syatene  -  provider  bioaedlcel  knowledge  neceaeary  to  Increaee 
effectlveneea  and  enhance  performance  of  critical  aubnerlne  taaka.  Current  enphaele  la  on  the  development  of  eaperlnentel  audio 
dteplaye  to  enhance  multiple  aanar  contact  aanagement,  human  factora  Involved  In  aonar  eyateaa,  and  the  evaluation  and  development 
of  vlaunl  aide  to  enhance  recruitment  Into  aubnerlne  aervlce. 


(U)  m  FT  (Mil 

o  Determined  the  accuracy  of  aonar  target  claaalficatton  uatag  audio  and  vtaual  dleplaya. 

o  Developed  a  cuetonieed  corrective  lane  ayeten  for  partecope  uaa  to  allow  relegation  of  vieual  standardn  for  aubmarlne 
offlcora. 

o  Completed  a  eurvey  of  operating  condition#  In  aubmarlne  aonar  rooma  providing  Information  on  yarlablaa  euch  aa  lighting 
nacaaaary  to  naelnlee  effactluonaaa  of  the  aonar  operator. 

(U)  The  FT  1M3  program  objectlvaa  are  toi 

o  Develop  optimal  aonar  eyachronleed  audto/viautl  mode  for  target  dtecrlatnatlon  and  elaeelftcetlon. 
o  Apply  neu  audio  dlapley  to  multiple  aonar  contact  aanagement. 
o  Commence  development  of  computer  nodal  to  peralt  automatic  target  acquisition, 
o  Evaluate  effectlveneea  of  prevtowely  developed  partecope  eyepiece  nodtf tcatlon. 
o  Validate  predictive  vtaual  teat  battery  for  aonar  operatott. 
o  Define  opttaua  condition#  tor  aubnerlne  aonar  roan  uetchatendere. 


*l°  (P*l 

> 


b 


r 


.* 


ft  a 


frefrae  llimtl  MMW  Tit  let  Itratoalc  Technical  Support 

(U)  rat  tt  IW4,  It  tft  planned  tfti 

o  Develop  •  tkm-4t«Ml«Ml  dlaplay  not hod  which  util  metly  1  Berova  tft*  Hmi  ovarator'a  ability  to  «ot»ctt  neck  end 

Clftftftlfy  wultlftla  CMtHtli 

o  Complete  evaluation  o f  vlelen  correction  aathede  ta  enhance  recrultaant  and  rataatlaa  at  auhnerlm  paroenael. 
a  Coatlaua  analytic  of  haaaa  fact ora  prakltaa  ta  aaiur  daalga,  with  optlnlaatlon  af  eifnatura  reference  dtapleye  and 
a valuation  af  aecendary  dl aft lay a. 

(U)  TMa  la  a  cent taut  ad  |>ra«raa. 

<*»  frajaat  t01»,  Hoaaftaeeat  and  Technical  lupport,  Itrctcalc.  develops  atratatlc  and  theater  welter  concepts,  datarnlnaa 
tachaoloty  reaulrenaate,  datlaaa  aystaaa  and  oft t Iona ,  aaalaataa  ayataa  alaaa,  evaluates  and  eetaklUhee  ra^ulrananta  tor  atratatlc 
farca  survivability ,  candncta  laa  Lauached  ■aUletlc  Nlsalle/Sea  laanchad  Cruise  Hlaatla  taryatlnc  applications  atadlaa  and 
aasalnaa  tannery  ayataa  raaal raaaata  ta  support  of  aaa  baaed  atratatlc  and  theater  met oar  a patent. 

(0)  la  n  1M*i  ^ 

a  Uftlarad  tradaaffa  taUtad  to  aaayaa  configuration  and  operational  nttlttaaiti  far  cnrraat  tad  fatura  atratatlc  aaa  Wood 
•yataaa. 

a  Inveatlgatad  tha  affact  af  fatnra  targeting  policy  and  plana  upon  tampon  ayataa  trade -of  fa. 

o  Continued  analyaoo  partalnlat  ta  atratatlc  nlaatloa,  launch  ftUtfotna,  caacopt  doaalepaaat,  doaalopaant,  analytical 
aupport  (wclaar  vulnerability /weapon  affacta)  and  analytical  mthode  for  atratatlc  aaalyala. 
o  Idaatlflad  tachaala«y  objective*  to  nap part  proatalat  future  atratatlc  and  thaatar  nuclaar  ayataa  cone apt a. 
o  Aaalyaad  atrataty  for  onplaynaat  af  tha  nuclear  U  ad -attach  aaa  launched  crutae  nlaalle  la  tha  thaatar  rola. 

•  "••■■'nr  dtratetle  farce  Nla  nodal  to  enanlna  a  yataaa  tradeoff*  and  aaaleat*  auhnarlna  altarnatlvw*  la  future  force  nine, 
a  Conduct  anelyaea  of  pro-,  traao-,  a ad  paat-nnelear  exchange  aurvlvahlllty t  caaamnd  and  control,  rid  targe tint  regulraaeats 

of  aaa-haaad  farcaa. 

o  evaluate  TtlDENT  II  (0-5)  onplaynaat  Option*  la  a  aarlaty  of  acaaarloa. 

•  Oaaalay  Nosy  hue tear  Warfare  tinalattan  to  analyia  thaatar  level  .mapalgne  af  aataadad  duration. 

a  Evaluate  aatl-auhnarlaa  earfara  aelnerabllltlaa  af  eaeay  and  0,1.  atratatlc  nuhaarlnaa  In  the  face  of  a'  vary In*  antl- 
auhnarlan  warfare  threat  ever  tint. 

o  Determine  the  fetnrn  theater  nuclear  relea  far  aaa-haaad  atratatlc  maarae  farcaa. 

(U)  lha  ft  IN)  pratran  eoaalata  aft 

a  Conti  wad  davalopaaat  aad  uaa  af  farce  Nla  Nodal  to  account  far  phaaa-l*  and  fthaaa-eut  of  atratatlc  tyatana  ovar  tint, 
o  tap* ad  davalopnaat  af  the  Oaay  Naclaar  Warfare  Slauletlan  ta  aaalyaa  all  naval  nuclear  warfare  arena  In  traatar  detail, 
o  la aad  an  tha  thaatar  relaa  far  tha  aaa  launched  crule*  alaalla,  dataralnn  thalr  neat  coat-of factlve  onploynaat. 

(0)  Per  fT  INI,  It  ta  planned  to  coatlaua) 

o  finvalopoaat  aad  waa  of  porca  Nla  Nodal  t*  account  for  phnan-1*  and  phaaa-owt  of  atratatlc  ayatnna  ovar  tin*, 
a  daanoanant  af  tradnaffa  relatad  to  weapon  canfttwrattea  aad  ep*  rati  anal  teoulranaata  far  currant  and  fatura  atratatlc  an* 
ha aad  ayatnna. 

a  Invaetltatiea  at  affect  af  fwcera  targeting  policy  aad  plane  upon  waapan  ayataa  trade -of  fa. 

a  lealuatlae  af  net I -auhnarlna  warfare  vulnerahllltlea  of  anevy  aad  U.S.  atratatlc  auhnarlaa*  1*  the  face  of  a  varying  antl- 
auhaarlaa  warfare  threat  near  tine. 

a  Aaaaaawaat  af  ape  rat  loan  1  repdramti  far  currant  and  future  aaa-haaad  atratatlc  and  thaatar  nuclear  farcaa. 

(U)  Thla  ti  a  cart lout at  pratran. 


Prograa  Element!  BMW  •  Title!  Strategic  Technical  Support 

(U)  ftojgct  21259,  Hyparvelocltr  Wind  Tunnel,  provide,  ground  elnulatlon  of  aerodynamic  and  aerotheroal  flight  condltlona 
required  for  dealgn  and  performance  evaluation  of  reentry  bodlea  and  hypervelocity  Interceptor!,  Provldea  ground  teat  aupport  for 
major  atrataglc  oyoteaa  developnent  ouch  aa  TIIDBHI  II  (Navy),  MX  (Air  Force),  Balllatic  Hlaalle  Defenae  (Army),  and,  to  a  leaaer 
extent,  the  Space  Shuttle  (HASA), 

(U)  In  FT  1982, 

o  Conducted  dealgn  and  performance  testing  for  Army,-  Navy  and  Air  Fr'ce  reentry  body  and  Interceptor  prograea. 
o  The  tunnel  currently  haa  operating  two  parallel  lege  providing  alaulatlon  at  epeeda  of  Hach  10  and  Mach  1A. 

(II)  The  FT  1983  prograa  conaleta  oft 

o  Initiation  of  ground  teat  prograea  in  aupport  of  niDKNT  II  (D-5)  reentry  body  ayatem. 
o  Study  of  advanced  Air  Force  balllatic  reentry  bodlea. 
o  Continuing  efforte  to  Improve  reentry  aleulatlon. 

(U)  For  Ft  1984,  it  la  planned  to! 

o  Conti  me  TBHXIR  It  (D-S)  reentry  body  syatea  aupport. 
o  Initiate  ground  teat  prograea  in  aupport  of  TEIOgNT  II  (D-S)  elaalle. 
o  Study  advanced  Air  Force  ballietlc  reentry  bodlea  and  decoya. 
o  Study  advanced  Any  881110110  Hlealla  Defenae  lntareeptoro. 
o  Continue  efforte  to  leprove  reentry  aleulatlon. 

(U)  Thin  la  a  continuing  prograe. 

(U)  Project  >1787.  jfijC  Strategic  Studied  Support. ul II  provide  the  capability  of  analytlng  Naval  Strategy  and  providing  the  CNO 
with  epeciflc  recoaaandat lone  for  lnprovenenta  In  both  atrategy  and  the  eeana  by  which  the  agreed  etretegy  la  eaecuted.  Thla 
effort  brlnga  atracegic  and  tactical  concepte  together  and  provldea  Navy  with  the  ability,  for  the  flrat  time,  to  teat  and 
evaluate  theme  integrated  concepta  through  war  ganlng  technique!.  By  focualng  on  requlrenente  related  to  atrategy,  doctrine  and 
alr/aurface/eubeurface  tactlca.  Integrated  enploynent  concepta  can  be  developed  and  ulttaetely  tranalated  Into  lnvaataent  and 
force  allocation  altematlvea.  The  ultimata  objective  of  thla  effort  te  to  Illuminate  the  mlaalona,  rolea,  uaea  and  requlrementa 
of  the  Navy  of  the  future. 

(U)  In  FT  1983,  ita  flrat  year,  the  prograa  conalata  of! 

o  Providing  aupport  to  the  Naval  Her  College  Strategic  Studlea  Group  and  Center  for  Advanced  Beaearch  In  furtherance  of  the 
atatad  objectlvae, 

o  Advance  the  atate  of  the  art  and  aclence  of  war  gaalng  technique!  and  methodologlaa  by  analyalng  uergame  reaulta, 
o  Develop  a  capability  for  real  tine  reaponee  to  axpraaaed  CNO  concern!  with  current  atrategy  and/or  tactlca. 

(U)  For  FT  1984,  It  la  planned  to! 
o  Continue  with  atatad  objectlvoa, 

o  Develop  beae-llne  atudlea  that  rcault  froa  the  conduct  of  aurveye,  the  collection  and  collation  of  data  and  the  exami¬ 
nation  of  integrated  Information  coneldered  eaaential  to  conducting  atrateglc  raeaarch, 
o  Examination  of  projected  U.S.  economic  trenda  In  terme  of  expected  aharea  of  U.S.,  DoD,  and  Navy  TOA,  and  to  addreee  the 
lnter-relationehlp  of  the  U.S.  economy  and  the  International  economic  environment. 

(U)  Thla  la  a  continuing  prograa. 


*•  «' 


I.  (U)  PBQJECTS  OVjtB  $10  MILLION  IN  FT  1984| 


None 
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